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Introducin 


For 12-3 printouts that 


Allof a sudden, 1-2-3” looks better than ever. 

And every worksheet you print looks crisper, more 
credible, and more presentable than ever before. 

And all of it thanks to Allways, the only way to 
make professional-quality printouts directly from 1-2-3. 
Plus get speed, flexibility, and powerful features you won't 
find anywhere, not even in Microsoft” Excel. Which makes 
Allways and 1-2-3 the most effective way to dramatically 
improve the way you look on paper. But without changing 
your software, hardware, or the way you work. 


We call it “The Spreadsheet Publisher.” 

And it’s easy to see why. 

Allways gives you an astonishing range of formatting 
and printing options. And its “what-you-see-is-w hat-you- 
get” display eliminates all the guesswork. You get the tools 
you need, and the display you need, for total control over 
your printouts. 

Use up to 8 typefonts on any printout —apply them 
cell by cell, or throughout ranges, 

Add emphasis with bold or underline. Highlight im- 
portant information with light or dark shade. Add drama 
with solid black. 

Incorporate 1-2-3 graphs into any spreadsheet 
printout. 

Adjust the height of a row with a few keystrokes. 

Or fine-tune the width of a column. 





j Create your worksheet in 1-2-3 as always 


© 1988 Funk Software, Inc Allways and Allways The Spreadsheet Publisher sre trademarks of Funk Software, Inc Microsoft Excel, 


The Soul of the New Machines, Lotus 1-2-3, and HP LaserJet are trademarks of their respective owners. 
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2 Pop inta Allways to make it look great 


Draw vertical and horizontal lines along any cell 
border. Enclose data in boxes, or outline entire ranges. 
And for the bottom line, double-underline. 


The soul of your current machine. 

Not only does Allways make printouts that look ter- 
rific, it also makes good sense. Because only Allways is 
ready to go to work for you today, using the hardware you 
already own. 

In fact, Allways performs perfectly with all kinds of 
PCs, from a screaming-fast 386 to a trusty XT. 

And with all kinds of displays. So if you have a graph- 
ics monitor, you'll get the benefit of the Allways WYSIWYG 
display—but even if you don't, you'll be able to use all the 
features of Allways on a text-only monitor. 

And whether you have a dot-matrix or a laser 
printer, Allways will take your printer to the limit. You'll 
be able to use your printer's internal fonts as well as the 
fonts that Allways supplies, for an incredible variety of 
formatting options. 

And if you use an HP Laser- 
Jet ® Plus or Series Il, you'll 
get extensive font 
cartridge support, plus 
a full complement of 
downloadable fonts in 
sizes from 5 to 24 point. 


current assets 
cat AN reco? 


tor 
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3 What you see in Allways 
ts what you get an paper 








¢ Allways. 


actually exceed Excel. — 


So you can really make the most of your laser printer The spreadsheet publisher 


investment. 
Best of all, Allways runs right inside 1-2-3. So you can 
go on creating your worksheets in 1-2-3 as always. Then 
pop into Allways to make them look great. ™ 


So if you really want the best-looking printouts, get 
















Allways. It's just $149.95, Your spreadsheets deserve it. To order call 1-800-822-3865 Ext. 115 
Ask for Allways at leading software dealers nation- (617-497-6339 in MA} 
wide. Or order directly from Funk Software with your CIRCLE 323 ON READER SERVICE CARD 


check, Visa, or MasterCard. 


; rors Inc. 
d Distribu 
Fanc FOO , 1988 
PRICE tsT OCTOBER. ! ‘ Deslet Cort 


WARE 

Funk Software, inc. 
222 Thurd Street 
Cambridge. MA 02142 
























At this moment, millions of Lotus? 1-2-3° 
users are faithfully awaiting the arrival of 
a product called Release 3. A character- 
based product that promises greater power 
and greater produc- 
tivity for serious 
spreadsheet users. 

As soon as it 


\ 





R 
pint we have a question: 
—_— If Release 3 is in 
dicate — fact characterbased, 
awhole new perspective. and the entire per- 
sonal computing industry continues moving easiest, most enjoyable way to crunch your 
toward graphics-based environments, is it numbers. Thanks toan incredibly intuitive 
wise to wait for Release 3? Or consider the design that exploits innovations like Micro- 


Ade rics 








alternative. 
Actually, 
both. tle vit aie 
nothing to lose by seeing 
the other side of the | 
spreadsheet story, and As you know, with 1-2-3 your ability to customize worksheets and charts is limited. se, 
trying it for yourself. As you may not know, with Microsoft Excel the possibilities are limitless. _—— 


Its called Microsoft® Excel. The spread- soft Windows, OS/2 Presentation 
mm sheet specifical- Manager and, of course, the Macintosh’ 
“El ly designed for Youre a loyal Lotus user. If youre a bit 
graphic environ- skeptical, we fully understand that. We also 
ments—thein- anticipated it. So we've made sure your hard- 
dustrySemerg- earned equity in 1-2-3 
ing standard. _ isnot 
4 Five minutes in 


front of ademo 


Unfortunately, 1-2-3 won't let 
size, ed link po liaise etmbel ote tthe will show you 


same time. Fortunately, Microsoft Excel il the fastest, 


obsolete. In fact, we've not 
only made a transition to Microsoft 
Excel attractive, we've also made it easy: 
Microsoft Excel actually readsand writes 
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As Lotus may or may not have told you, 
Release 3 will need a substantial investment 
in new hardware. The same hardware that 
runs Microsoft Excel. All were saying is, if 
youre committing to new machines, make 


- = a the most of those new machines. Something 
— 
§ e ——-- 


No more mnie trips to the printer. Microsoft Excel comes with Print 
Preview for true Si WYG. Unlike Release 3. 
| 1-2-3 files and even helps translate macros. 
It also offers the convenience of 1-2-3 on-line 
transition. In fact, the 
_. slash key you punch to 
25225-<~ | access your 1-2-3 com- 
iteeseee= | mands is the same 
key that can access 
Microsoft Excel com- 
= Se mands—you dont have 
Yes, graphics-based Microsoft Excel was to relearn a thing, 


designed around a mouse.You can also use 


aheTt one! Another issue: 
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Money back guarantee valid only if ater May 1, 1968. Customers in Canada, call (416) 673-7638. Outside 
Jogo are regstered trademarks and pol even of Microsoft pcrosoft Corporation. 


help—so you can expect asurprisingly smooth _ were offering a no- 
questions-asked, 
money-back guaran- 
tee good through 
January 1990. Which 


Release 3 simply wont. 
But, using is believing. So we've made 
it convenient to get asample of Microsoft 
Excel in your hands. Simply call us at 
(800) 541-1261, Dept. J14 for a free 
sample disk of your own. Its worth 
the call. Its worth the sersence. 
In fact, were so 2 
confident about 
Microsoft Excel that 





For even more convinc: Mme, 


means were actually call for as ae disk. The disk 


aaa is free. But the experience 
willing to guarantee is priceless. 
our current technology against Lotus tech- 


nology that isnt even available yet. 


All of which brings us to a decision 


millions of you are about to face: 


Upgrade to character-based Release 3, 


or upgrade to the power and simplicity of a 
graphics-based spreadsheet. Were not 
saying its an easy decision. 


Just an inevitable one. 


Making it all make sense: 


ee eee eee eaten reserved. Micrusoft and the Microsoft 


‘North Amenca, 
all make sense ts a trademark Lotus. Se ogee en peeks ment Corporation. Macintosh i a regestered trademark of Apple Computer, Inc. 
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How do the tools we 
use change both the 
way we work and 
how we think about 
the work we do? 
How do they change 
the nature of the 
work itself? And is 
faster always bet- 
ter—or even desir- 
able? Fodder for the 
intellectual pleasure 
of debate that aca- 
demics and writers 
thrive on? Certain- 
ly, but more than 
conversation topics 
for the classroom or 
the café, these ques- 
tions relate directly 
to the practical deci- 
sions all PC users 
have to make. And 
they are especially 
timely, since faster and more-powerful 
computers, like the nine 25-MHz 386 ma- 
chines reviewed by Alfred Poor in this is- 
sue’s cover story, are increasingly within 
our grasp. 

As much as a now-out-of-date 8-MHz 


AT used to frame our relationship to our | 


work, shaping our behavior to match its 
clock speed, so will this new breed of PCs. 
Time was when a user could believe that 
he was also serving while he sat and waited 
for an 8088 or 286 to crank through acom- 
plex recale or compile—or that he could 
do some useful work away from the key- 
board. That time isn't now. **The PC 
that’s going to help me the most,”’ says 
Poor, ‘‘is the one that I'm not aware of, 
that doesn’t get between me and my job, 
that creates fewer wait states in me.”” If by 


necessity a tool must intrude between its | 


user and the job he is trying to do, then us- 


_ ing the tool minus its intrusiveness should | 


amount to a net gain. Using the fastest PC 
maximizes the net. 








Operating at zero wait states: frequent contributor Alfred Poor. 





Each new round of fleet-fooled PCs en- 
courages us to want to work faster and, at 
the very least, gives us the impression that 
we are. But it’s not long before an adver- 
tisement for a new, more-powerful ma- 
chine convinces us that the current speed 
king is moribund—and so is our produc- 
tivity. Case in point: at least one manufac- 
turer has already stated that a 33-MHz PC, 
the next in the sibling order after the 25- 
MHz machine, is not far down the road. 
What next? 

For the most part, PC users want to own 
state-of-the-art equipment so that they can 
speed up labor-intensive workaday opera- 
tions that dull the senses and the spirit. Be- 
yond that, purchasing the fastest machine 
is one way to become a participant in the 
technological revolution that is constantly 
being played out around us. But, of 
course, the state of the art is only a tempo- 
rary condition: there is never a “‘fastest’’ in 
the computer industry for very long. 
—Robbin Juris ie 
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Hewlett-Packard” and QMS" have made it easy 
to give your LaserJet Series II” the desktop 
publishing power of the PostScript” page de- 
scription language. 

The new QMS JetScript™ 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series IL 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP’s PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


Do it yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter*, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 





verything it takes to add 
PostScript to your LaserJet Il, 
including HP’s blessing. 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series II a form of expression that's found only 
with PostScript. 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 


Impressive results People have come to expect 
impressive results from QMS—one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company. 

You'll get the same results from the new 
JetScript. After all, it has HP's blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. Call 1-800-523-2696 for 
the location of your nearest Laser Connection 


dealer. 
*JetScript available for 18M PC-XT; IBM PC-AT? HP Vectra™ 
and compatible personal computers, or the IBM PS2™ Model 30. 
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The following are trademarks of their respective companies: HP. Hewlett-Packard. 
LaserJet Series II, HP Vectra of Hewlett-Packard QMS, JetScript. ASA) if 


P, Lase: 
Connection of QMS, Inc PostScript of Adobe Systems. IBM PC-XT, IBM PC-AT. 
and IBM PS/2 of International Business Machines Corp. 
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25-MHz 386s: Fast, 

| Expensive, and Worth It 
| Alfred Poor! PC Magazine’s 
first roundup of 25-MHz 386 





machines includes nine of the 
fastest PCs money can buy. If 
your needs include software 
development, or use of aCAD 
or desktop publishing program 
that incorporates a lot of 





FEATURES 


SOFTWARE 
Getting the Most 
Out of Memory 
Edward Mendelson! 
Significantly reduce your time 
spent at the computer by 
speeding up all operations that 
access information on- 
disk—hard or floppy. Check 
out our in-depth reviews, 
features table, and benchmark 
tests to find the software that 
can greatly accelerate your 
access to frequently used 





graphics, or if you want to use a 
386 as a LAN file server, our 
in-depth reviews, features 
table, and benchmark tests will 
show you the machine that 
could revolutionize your 








The latest and 
greatest in 
state-of-the- 
art mouse 










ALR FlexCache 
25386DT 


begins on 
page 249. 





viability of 8514 as a 
graphics standard 
continues to be a hotly 
debated topic, but display 
compatibles manufacturers are 
bringing the prices down and 
hinting that it won’t be long 
before the 8514 standard is 
available for the PC and AT 
bus, as well as the Micro 
Channel architecture. Here we 
examine 11 8514-compatible 











Hertz 386/25 


monitors that give you the 
resolution to perform detailed 
CAD functions ............. 195 


Applying the Standard: 
Applications 
for 8514 


Charles Petzold! The 8514/A 
adapter card poses 
programming challenges 
unlike those presented by other 
video display adapters. Here, a 
master programmer discusses 
issues you'll face when writing 
8514/A applications ....... 233 





ALTERNATE INPUT 
DEVICES 
Tracking the Mouse’s 


Progress 

Tom Stanton! Whether you’re 
an engineer, an artist, or a 
businessperson, graphical user 
interfaces are moving into your 
workplace—and with them, 
mice, PC Labs evaluates 17 


mice that could redefine the 





EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 
this issue, plus a guide to 
utilities, programs, and tips in 


the Productivity section ... 430 





**Built on a motherboard and 
case package from Intel, the 
Hertz 386/25 uses quality com- 
ponents and solid construction 
backed by an on-site warranty, 
but its price makes it a less 
attractive value than some of the 
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FIRST LOOKS 


Hands On: 

e Ami: Samna’s $200 
Microsoft Windows-based 
word processor 

e Perspective Junior: a lively, 
streamlined reincarnation of 
Boeing Graph 

e Grammatik Ill and 
RightWriter 3.0, head-to-head 
e Computer Database Plus 
searches articles from 48 
computer-related publications 
e Turbo EMS expanded 
memory manager 

e Mechanical Engineering 
Workbench: An engineers’ 
dream 

¢ OPTune integrates disk 
utilities into $100 package 

e Terrific! Organization Chart 
Maker 

e Two books to help you 
master the Hewlett-Packard 
Diaserdet eS 


AFTER HOURS 


e Stickybear Numbers, Math 
and Me, and Math Rabbit 
introduce your children to math 
e KidWriter For budding 
authors 

« Tales of Adventure can 


improve your reading 
comprehension 

* Critical Thinking: building 
your thinking skills ........ 442 





PRODUCTIVITY 


PC LAB NOTES 

CADD Programs Come of Age 

Jeff Prosise/ CADD (computer-aided drafting and design) is 
not just for engineers anymore. Having a program installed on 
your PC can enrich your life 





UTILITIES 

Smooth Scrolling Means Easy Reading 

Michael J. Mefford/ SMOOTH.COM lets EGA and VGA 
users browse back and forth through text or other files at a 
variety of speeds and without the full-line scrolling jumps that 
make the words on the screen hard to read RD 
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HELP FILE................ 285 | Neil J. Rubenking/ A faster 
way to copy large quantities of 

ENVIRONMENTS data between two floppy disks; 

Speaking the Language of have your computer execute a 

ite. PM API, Part 2 specific task at a certain 
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QFN.ASM ....... cee 321 | Robert L. Hummel! Detect 
printer errors with a C program; 
SPREADSHEET CLINIC free up memory when 
Douglas Cobb and Steven debugging large programs with 
Cobb/ Convert values into Turbo Pascal 5.0 and the Turbo 
word form with a macro; gain | Debugger ...............006 363 
the User key functions in Lotus 
LD Bis, ches taeseaceessesesers 337 | PC TUTOR 
Robert L. Hummel/ 
Interchanging font files among 
application programs, why 


EGAs don’t display wide 


CONNECTIVITY CLINIC 
Frank J. Derfler, Jr. Use 
clustered CPU cards to make 
remote LAN connections easy; 
more reliable SRVCLOCK and 
NETCLOCK;, a model for 
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IF ANYONE TELLS YOU THEIR 
MOUSE OUTPERFORMS MITSUBISHT’S, 
THEY’RE SLIPPING YOU A MICKEY 


rs nll 


we proudly present ches reasons why Mitsubishi 
will soon be the mouse you'll see scampering 
across more and more desktops: 
M-Mouse, E-Mouse and S-Mouse. 
These fast-moving, versatile mice are 
now showing up in every field in 
America. And with good reason. 
Because Mitsubishi understands the im- 
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machine and using up valuable expansion slots. Just plug it in and go! 
And E-Mouse is completely MicroSoft® compatible 


too. Its 15 pop-up menus let you control cursor * 
support mouse devices. 
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For the first time ever, Mitsubishi offers a new- ‘ 
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movements even in applications that don’t usually f 


S-Mouse: the only variable resolution, » 
availab 


portance of building a mouse that meets generation mouse that provides exponential tracking 
the user's standards of speed, comfort from 200 to 800 DPL Armed with a self-contained ; 
and reliability across a range of DPI microprocessor control, S-Mouse can go from 10 to 
requirements. And per second with just 
with that in mind, we a flick of your wrist. It’s perfect 
built three mice de- for window environments, 
signed to provide you eet ee 
with performance that Tichlipis siehueacie Nich 
you can rely on time Tadon eaebacsat as 
and time again. day’snew larger CRB. And like 

all other Mitsubishi mouse 
M-Mouse: luxury features devices, S-Mouse is comfort- 

at a 200 DPI price — designed for hours of fatigue- *.. ¢ 
Industry Standard. free operation. 


Designed for a wide range of applications, the 200 DPI M-Mouse 
is completely compatible with all IBM or IBM-compatible PCs with 
serial ports. It features a rugged, two-button dual control system that 
uses reliable optomechanical encoding and single chip control circuitry. 
Best of all, M-Mouse fits comfortably in your hand and scoots along 
on Teflon™ feet and a silicon coated ball for incomparable movement 
response. No external power or special pads are ever required. 
EMouse: the only 400 DPI serial mouse available. 





Each mouse device can be purchased stand-alone, or bundled with 


any of the following programs: 
Drafix/CAD, “EGA Paint 2005, Byline 2.0 
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mechanical technology, E-Mouse provides you with the highest possi- smeabets nasrnemtonsl Corporeteet i 2 
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The Diconix 150 printer. Completes 
The silent partner 








most any system. Quietly. 
that fits in a briefcase. 





EASTMAN KODAK COMPANY 
i<-} Roches, New York 14650 
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Give us an inch... 





...and we'll give you 
five outlets, 

a master switch, 
surge suppression, 
noise filtering, 
static protection, 
low voltage indication, 
and a swivel. 

MasterPiece.Plus 


Master Piece, Kensington, and the Kensington logo are registered trademarks of Kensington Microware Ltd. Also available in 220/240 Volt model. © 1988 Kensington Microware Ltd. 





Convenient Master switch powers up your whole 
system. Master LED wams of any damage to your 
surge suppression circuitry. 


LOW VOLTAGE 


Anti-static nameplate dissipates harmful static. 
Unique low voltage indicator warns of dangerous 
low power conditions. 





Additional modem/phone line surge protection 
protects modem and data. Swivel lets you adjust 
your monitor. 





That’s right. Master Piece Plus gives you 
everything you need to protect and organize 
your entire personal computer system by adding 
just an inch and a half to its height. 

Master Piece Plus blends in perfectly with 
any personal computer. Just slide it in between 
your monitor and system unit, and plug your 
equipment into its five outlets for complete 
power control. 

Master Piece Plus offers a convenient master 
switch that lets you power up everything at 
once, and individual switches that let you con- 
trol your peripherals separately. Touch the 
master switch to shut down and you'll never 
accidentally leave anything running overnight. 

Master Piece Plus offers the most complete 
protection available. Its heavy duty surge sup- 
pression circuitry exceeds stringent UL and 
IEEE specifications. Its noise filtering circuitry 
protects against EMI and RFT. Its two protected 
phone jacks protect your modem (and com- 
puter) against surges and spikes on the tele- 
phone line. And its nameplate even dissipates 
harmful static whenever you touch it. 

Master Piece Plus also offers a unique low 
voltage indicator that alerts you when your 
power level drops below the safety of 104 Volts, 
to warn you of dangerous low power conditions. 

Master Piece Plus even offers a hidden swivel 
base that lets you adjust your monitor to the 
most comfortable viewing angle. (Easily detach- 
able if your monitor already has a built-in swivel.) 

Call 800-535-4242 or 212-475-5200 for the 
name of a Kensington dealer near you. Or 
write to Kensington, 251 Park Avenue South, 
New York, NY 10010. 


KENSINGTON <4, 


Setting new standards 
of performance. 
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THE BUS STOPS HERE! 


CompuStar: PS/2 and PC/AT Compatibility. 














Ask any computer expert about 
what type of system you should buy) p=se==— 
nowadays and you'll likely get a le ion) | 
“pass the bus” response. Something | a 
like — “Well, uh, the PC/AT* bus i 
is your best buy but, then again, the eit | 


new PS/2* bus may become the 
next industry standard.” Great ad- 
vice, right? If trying to decide on a 
microprocessor weren't tough 
enough, now you're expected to 
pick a bus, too. 





——_—_—s 
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RELAX, NOW THERE’S 
COMPUSTAR‘ 

The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PCI/AT bus, a PS/2 bus or... .both. _IIIIIIIINIII 
As your computing needs change, 2 
simply snap in a new processor 21 
or add an extra bus. You'll - 
never again have to worry about buying 
the wrong computer system! 


FOUR COMPLETE SYSTEMS IN ONE. 


The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combined, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can . 
“trade-in” the CPU module they initially selected toward the 
__. purchase of any of the other more 

powerful modules. Nobody but Wells 

American gives you this kind of value. 





A CONVERTIBLE BUS? 
YOU’RE KIDDING! 


No, we're not. In fact, it may well 
be the most practical microcomputer 
innovation ever. Say you’ve selected an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
problem! Snap in a PS/2 Bus and 
%, Adapter Module and you can use both 
§|| buses in the same system. Likewise, 

__ if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all AT 

slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you'll have peace of mind knowing 
your investment in a CompuStar will be protected. 


a 
BS 
3 





















The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 


A NEW IDEA FROM AN OLD COMPANY. 


The CompuStar® Multi-Processor, Convertible Bus™ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been making microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar’s service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 


FINALLY, AFFORDABLE TECHNOLOGY. 


Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $1995t. 
There are also inexpensive 8086 and powerhouse 25MHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op-  ¢ 
tions including 
aone gigabyte ° 
erasable opti- 
cal disk. You 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself. 
Just unlock the 
front panel and literally “snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won't mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell °em you know where the bus stops. 





Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 - 803/796-7800 
TWX510-601-2645 » FAX 803/796-7029 


“Personal Computer AT, AT and PS/2 are trademarks of international Business Machines Corporation. +Photographs depict optional equipment. A complete price list is available upon request 
CompuStar 80286 system ($1995) includes an AT Bus Module. built-in VGA/EGA display adapter, one diskette drive with controller, two serial/one parallel/one mouse port. keyboard and 220 wall power supply. 
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SUPPORTIVE REVIEWS 
Editor’s Choices (‘‘Take It or Leave It: 


azine, October 11, 1988). The words war- 









TAME 1s OW Leave IF 


PORTABLES wien 


DESKTOP 


one single time in your review. Do you 
think these words might matter to an end 


in a computer system? 
Clark Atkins 
Kirkwood, Missouri 


I believe that your reviews of computer 
products should include the quality of the 
technical support the company provides. 
Two recent experiences with software 
companies have gotten my gander up. If I 
had been aware of their support policies, 1 
would have thought twice before making 
the purchases. PC Magazine's reviews of 
these products were at least partially re- 
sponsible for influencing my purchase de- 
| cisions. 





Glen Susser 
New Milford, New Jersey 


PC Magazine is aware of the support issue 


ranty, service, and support don’t appear | 


Portables with Desktop Power,”’ PC Mag- | 


user who has gone out and invested $5,000 | 


and hasn't found an easy solution to the | 


difficulties of evaluating it. See Bill 
Machrone’s column ‘'Support: The Stum- 
bling Block’’ in our November 29, 1988, 
issue.—Ed. 


VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


GETTING THE LAST LAUGH 


I read with incredulity and disbelief your | If my old 8088 is doing the job in a satis- 


factory and timely manner and I see noth- 
ing happening on the leading-edge com- 
puters that I can’t do on my ‘‘obsolete”’ 
machine, then why should | be concemed 
(‘Feelings of Inadequacy: Capitalist 
Tool,’ Stephen Manes, PC Magazine, 
September 27, 1988)? So what if my col- 
leagues laugh at me. When I finally do up- 
grade, it will be to a proven technology 
that has gone past the infancy and buggy 
stages into a fully developed, workable 
system. 

S.R. Perry 

Vallejo, California 


WINNING IDEA 
I was pleased to read Bill Machrone’s 
comment that ‘‘a magazine is a magnifi- 
cent random-access device’’ (‘Computer 
Magazines’ Electronic Spinoffs Give 
Readers a Quick Way to Talk Back,"’ The 
Wall Street Journal, October 19, 1988). 
For years I have been an advocate of the 
concept that a properly designed and 
bound document is indeed a very good ran- 
dom-access device, but I have found few 
who can appreciate this idea. 

Henry W. Woolard 

Fresno, Califomia 


THE RETURN OF XYWRITE 

1 believe we can now lay to rest the ques- 
tion of the alleged difficulty with leaning 
and using XyWrite HI Plus. The newest 
version contains XyQuest’s A La Carte 
Menus, which provide an excellent point- 
and-shoot capability. 

XyWrite has always been the acknowl- 
edged speed demon of advanced word pro- 
cessors, and now it is as easy to use as any 
word processor in its class. When the word 








gets out, | expect that XyQuest will finally 
Capture the market share that its clearly su- 
perior product deserves. 
Dr. Stephen Risik 
York, Pennsylvania 


A NOVEL XPANSION 
Once again, PC Magazine and Michael J. 
Mefford are to be commended for coming 
up with an innovative and useful tool that 
is also a good leaming device for software 
developers (“‘Resize Your EMS RAMdisk 
on Demand,”’ PC Magazine, October 31, 
1988). XPANDISK is the first disk I’ve 
seen whose dimensions can be changed 
dynamically. Keep those interesting pro- 
grams coming! 

Ben Myers 

Harvard, Massachusetts 


TOO MUCH TOO LATE 

It is a mistake to call the NEC UltraLite a 
4.4-pound laptop (First Looks, page 33, 
PC Magazine, November 15, 1988). With 
a 2-hour battery life, this machine is really 


| a 5.6-pound, two-piece pain. 


Remember the 
Convergent Tech- 
nologies Workslate? 
That machine 
weighs 3 pounds 
and measures | by 
8% by I] inches. 
Features include a 
built-in 300-bit-per- 
second modem and |; 
a micro-tape drive, and the Workslate 
feeds its own battery-powered micro- 
printer, which measures 2 by 5 by 814 
inches. And, while it’s not as powerful as 
the UltraLite, it was available 6 years ago. 

Douglas M. Rapp 
Battle Creek, Michigan 
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|4 Disks $1: 


hoose any 4 of these top selling 
programs for only $1 when you send 
| for your trial subscription to Shareware--- 
| the only magazine in America that tells 
you about free software, low cost software 
‘and software you won't find from any | 
other source! 
| You are not required to buy anything else | 
| ever, Money back guarantee if you are not | 
totally satisfied with your first issue of 
| Shareware magazine! Just select the disks 
you want and call our 800 number. 


|. Top 20 Best Sellers _ 


) Edraw Draw schematics, block oars 
charts--even printed circuits. #828 Reg. edna EGA 
© Autoenu Point and shoot fo run all your programs. 
#608 Ri ee Disk 
Qa Ati abase handles 71 files, each 
E5000 ecots #5, 4730. Hols idsie) tea 


sk 
| Qa Greta Arcade Games Save your quarters! Here's 


| 3 Eighimare, Jurong oe. . Spacewar to test your 


ppc thing a, mn javori sca ype 
Peery Castle, 3d Packman, Spacevad & 
wore! #4 


| sate Drhesaomnt, 
|2 Side Writer Spread et ca 


pee iow be ‘ham out sideways! #523 
| Qa Hine naa your thoughts with ths 
Thinktank clone, #480 
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2] 
Pescecon #627, 7 de 
nizer gives 
dar, notepad, dialer & more a be 
| = fe Priges hates Euroa Fearon Guay bo cur 
aa Family History Tack family history end geneal- 
rack your fami and geneal 
| ogy Met (packs 
1 Home Inventory Keep track of all you own for in- 
rans pupoaNs OL 10 Bre tn 4 Ne 


iM cas Hercules card run color 
rite Word processor of great po 





PC-Cale+Spreadsheet by Button hay 
calls, does sa & has tutorial. 1198, Pie #1017 
a Repos re Hel fe prompts 
whenever 
you forget a Parouler DOS command #254 
Please send the disks { have checked 
QO 4 Disks for 
(2 312 add $1 per disk 
© 1 year subscription to 
Shareware Magazine ze $20_ | j 
Subtotal 
In CA add 7% state sales tax | 
Shipping and Handling $4 _ 
TOTAL 


Payment by: 
O Check 





Ovisa OMC | 
Card No | 
Exp. Date Sig. ] 
Name 
Address | 
PC-SIG dept. 2018 | 
1030-D East Duane Ave. 
Sunnyvale, CA 94086 | 
Valtd in USA Only. Dealer 
inquiries in: | 
Offer good for 4 disks only. ane Feb. 28, 1989 | 





Jo Order Call 800-245-6717 


for operator 2018 or send a copy of this ad with order. 
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VIEWPOINTS 


@ LETTERS 


THE MYBASE MYTH 
1 feel Donald Trivette’s comments regard- 
ing MyBase were misleading (First Looks, 
page 56, PC Magazine, October 11, 
1988). 1 have used MyBase for several 
months ina retail location and have found 
it to be superb. MyBase imports my inven- 
tory database to make pocket-size cross- 
reference books, cross-references my cus- 
tomers’ resale tax numbers, and allows me 
to place memos in the listings. More pro- 
grams should be as easy to use, and as well 
supported. 

Steven Grad 

Deer Park, New York 


SOUTHERN EXPOSURE 
John C. Dvorak’s comment on the Ameri- 
canization of the South reflects poorly on 
his judgment and his respect for the rich di- 
versity of our nation (““Canada, O Cana- 
da,’* PC Magazine, October 31, 1988). 
No region has a monopoly on ‘‘Ameri- 
canization.** The contributions of Tennes- 
see Williams and 
Van Cliburn are 
equally as important 
to the tapestry of 
American culture as 
those of Arthur 
Miller and Beverly 
Sills. The backyard 
barbecue rivals the 
role of the block par- . 
ty and the Southem drawl compares favor- 
ably with the accents of Brooklyn or New 
England. 


CANAPA.OCANATA 


Stephen S. Entman 
Nashville, Tennessee 


I must protest the prejudice of your acerbic 


| columnist, John C. Dvorak. It is one thing 


to rail against products, but quite another 
to rail against people. in one article, Mr. 
Dvorak managed to “‘trash’’ millions of 
people in Canada and, for good measure, 
several million in the southern United 
States (‘*Canada, O Canada’’). 
“*Americanization”’ is certainly not the 
apex of civilization. In fact, many people 
would say otherwise. If the people of Can- 
ada and south Alabama have resisted the 
kind of ‘‘Americanization’’ that Mr. Dvo- 
tak seems to espouse, I say good for them. 
Charles E. Chaple 
San Clemente, California 











As an American living in Canada, I am 
very disappointed in John C. Dvorak’s 
highly prejudiced view, which is based on 
a I-day visit (“‘Canada, O Canada’). His 
xenophobic view of anything that is not 





= Mr. Dvorak’s view- 
point brings to mind the 
“Ugly American’’ we 
experienced with Nixon’s 
visits to South America. 


“‘American”’ is rather pathetic. He even 
insults his fellow Americans from Ala- 
bama and the rest of the South. I wonder 
what his definition of ‘‘American’’ is? His 
viewpoint brings to mind the ‘‘Ugly 
American’’ we experienced with Nixon’s 
visits to South America. 

Kathlene Willing 

Toronto, Ontario 

Canada 


John C. Dvorak should be told that the ma- 
jority of Canadians are against the Free 
Trade Agreement, and that it is only be- 
cause we have political freedom and three 
parties that the Conservatives, with only 
42 percent of the vote, are going to get 
their way (“*Canada, O Canada’’). 

K. Taylor 

Niagara Falls, Ontario 

Canada 


Canada’s historic economy has been one 
as a supplier of resources to the U.S. 
(‘*Canada, O Canada’’). Our resource- 
based economy is victim to a periodic 
boom-and-bust cycle because we're de- 
pendent on the health of the U.S. markets. 
Because of the stormy international econo- 
my of the present day, and because of an 
uncertain U.S. role in the global market- 
place, many Canadians feel that it's time to 
diversify our economy and lessen our de- 
pendence on the U.S. economy. 

Our software industry is one that is often 
held up as a model of economic diversifi- 
cation. The free trade deal will weaken our 
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3X-LINK16 
HIGH-FLYING 
COMMUNICATIONS 


You have multiple PCs, laptops, PS /2s° and ATs. Some 5 1/4" and some 3 1/2" computers. 
You need to move files between any and all of them... 3X-LINK16° IS FOR YOU. 
BESIDES, 3X-LINK16° allows you to share printers and automate backups. 


3X-LINK16, 

Your file transfer solution... 

@ is up and running in seconds. 

@ connects up to 16 compatible micros through 
their parallel ports. 

@ allows you to attach your printer through the 
same port. 

@ transfers files at 500,000 bps. 

®@ copies files from remote micros in background, 
without interrupting remote programs. 

@ supports cables up to 400 feet. 


In addition, 3X-LINK16... 


@ automates repetitive file transfers with its 
autoscript features. 

@ allows you to send messages to any connected 
PC with its internal E-Mail system. 

@ lets you share any connected printer with its 
spooling option. 


3X-LINK 16 


Through parallel port TO PRINTER 








the LAN ALTERNATIVE ! 





3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 





3X-LINK16 


3X-LINK16 outperforms the competition 
Seana a aE 


Maximum number of PCs linked | 16 
Connects to parallel port 

Transfer speed (bps) 

Transfers in background 


Shares printers in background 
Dual window interface 

Cable supplied 

Automated file transfer 

Check space before sending 
Internal E-Mail system 


THE CHOICE IS YOURS ! 


3X-LINK16 comes complete with 3 1/2" and 5 1/4" 
software diskettes, parallel connectors, and a 12 
foot cable... all you need to connect two PCs for 
only $199. Additional stations can be added for 
$139 each. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16® is 
using it. 

For more information or to order 3X-LINK16® , i 
contact your local dealer or call: 800-327-9712, 
or FAX: (201) 592-0908, or in N.J.: (201) 592-6874 


3X-LINK16, PS/2, Lap-Link, Brooklyn Bndge are registered trade marks 
of 3X-USA, IBM, Traveling Software, White Crane Systems. 
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Hardware, Software, Any- 


Software 


Word Processing/ 
Desktop Publishing 
Microsoft Word 
Multimate Advantage I! 
Lotus Manuscript 
Office Wrter/Speller 
Pagemaker 3.0 

PFS Professional Write 


Publisher's Type Foundry 


SPF /PC 

Sprint 

Ventura Publishar 
WordPerfect 5.0 
Wordstar Pro 5.0 
Wordstar 2000+ 30 
Xywrite Ill Plus 


Database Systems 
Chipper 

DBase IV 

DBase Il Plus 
Dataease 
DataPerfect 
Foxbase Plus 
Paradox 2 

PFS Professional File 
R Base for DOS 


Spreadsheets/ 
Integratad Packages 
Allways 

Lotus 1-2-3 

Lotus Agenda 

Lolus Hal 

Lucid 3-D 

Microsoft Excet 
Microsoft Works 

Q&A 


Quattro 

Smart System 
Supercalc 5 

Lotus Symphony 
Communications 
Carbon Copy+ 
Crosstalk XVI 
Crosstalk MK4 
PC Anywhera III 
Procomm Plus 
Retay Gold 
Smarterm(Persoft) 
Smartcom til 
Statistics 
SPSS/PC+ 
Statgraphics 3.0 


$ 229 
$ 269 
$ 339 
$ 259 
$ 529 
$ 119 
$ 259 
$ 159 
$ 129 
$ 469 
$ 229 
$ 259 
$ 259 
$ 219 


$ 449 
$ 469 
$ 439 
$ 389 


$ 189 
$ 479 
$ 179 
$ 469 


$ 699 
$ 569 


Systat 4 0/w /graphics $519/679 
CSS 21 /with graphics $ 369 


Desktop Environmants 


MS Windows 286 
Sidekick PLus 


1-800-221-1260 () 


Customer sarvica hours: Sam - 5PM EST Mon.-Fri. 


in New York State and int’t. Cail (718} 438-6057 


FREE SHIPPING on ail orders over $1000, credit card and prepard orders 


$ 69 
$129 


Graphics Hardware* 
Chartmastar $ 219 
Design CAD $ 159 Computers 
Diagraph $ 259 AST Premium 286 $1475 
Diagram Master $ 209 Samsung S550 40 Meg 
Lotus Freelance Plus $ 329 w/EGA $1750 
Graph Plus $ 329 ToshibaLaptop T1000  $ 850 
Micrografx Designer $ 449 
palate Graphics : aks Muititunction Boards 
MS Chart 269 AST Rampage +286 $ 549 
PC Paintbrush Plus $ 89 AST 6 Pak Plus (64k) $ 129 
Pictura Parfect 199 AST Rampaga/2 (Ok)  § 189 
Praseniation Pak $ 229 Everax RAM 4000 $ 299 
Publishers Paintbrush $ 159 inboard 386AT $1129 
Inboard 386PC $ 799 
one acer! eae Intal AbovaBoard Plus $ 439 
Microsoft Project 4 0 $ 329 
Superprofect Plus $289 RTVEGA Wonder x 800 $250 
Timelina 3.0 $ 349 : 
Paradise VGA Plus $ 289 
Languages/Utilities pSUNGS S2i2 
Fastback Plus 2.0 S 99 
Lattica C $ 229 Modems 
Norton Advanced $ 79 Hayes 1200/1200B $ 299 
Microsoft C $ 299 Hayes 2400/2400B $ 449 
Mace Uttlites $ 65 Practical 1200 Inlemal $ 79 
MS Fortran 4.0 $ 299 US Robotics 2400B $ 159 
Quick Basic/QuickG = ¢ «69 = Vantel2400/2400B_ = $ 389 
Turbo Basic $ 65 Intel 2400B/2 (PS/2) $ 279 
Turbo Pascal 5.0/TurboC $ 99 
Turbo Pascal Prof/C Prof $ 169 Networking 
Arcnat Board - SMC $ 149 
Accounting Novell Adv.Natwara 286 
AccPac BPI $ 279 212 $1950 
Great Plains $ 499 Novell ELS $ 450 
Peachtree Complete tl $ 159 Tops for DOS $ 119 





eet TION CORPORATE BUYERS: 


5D] JE) FACSIMILE ORDER SYSTEM 
i (718) 438-2315 or (718) 972-8346 


‘ Your Corporate Purchese Order is guerenteed priority hend- 
ling when you “fax” it in via our exclusiwe SOFTLINE FAXPE- 
DITE service Inquiries, RFP's and other communications will 
also receive prompt attention 


ATTENTION INTERNATIONAL BUYERS: 


Vii as DIVE GLOBAL ORDER SYSTEM 
; “yy Se 627-30170 or 810-240-3918 
(a4, \S Int'l: Fax lines (718) 438-2315 or 972-8346 


SOFTLINE TELXPEDITE insures prompt response for all your 
orders and inquiries Peyments may be made by bank check, 
wire trensfer, Mastercerd or Visa Goods are shipped via Air 
Mail (recommended for smell orders) or Air Frieght Add freight 
costs to prepayment, or goods are shipped freight collect. 



































Emulation Boards 

AST 5251-114 $ 629 
IRMA I PCA/MCA $ 725 
Monitors 

Amdek 410A $ 149 
NEC Muttisyne tl $ 629 
NEC Multisync GS $ 249 
Princeton HX-12+ $ 439 
Princaton MAX-12E $ 149 
Samsung Color $ 239 
Zanith ZVM 1490 $ 679 
Printers/Piotters 

Epson FX-1050 $ 529 
Epson LQ-1050 $ 829 
H-P 7475A $1475 
H-P Lasaryat JI $1695 
Epson LQ-500 $ 379 
NEC 5300 $ 749 
NEC P2200 $ 389 
Okidata 320 $ 375 
Okidata 321 $ 519 
Okidata 393 $1050 
Okidata 293E $ 675 
Panasonic printers call 
Complata Hand Scanner $ 169 
Toshiba P321SL $ 529 
Toshiba P341SL $ 719 
Toshiba P351SX $1075 
Logitach Scanman $ 199 
Mass Storage/Backup 

Bernoulli t! Dual $1750 
Irwin Tape drives call 
Mountain 40MB Int Tape $ 389 
Plus Hardcard 20 $ 525 
Plus Hardcard 40 $ 669 
Seagate ST251-1 $ 479 
Saagate $T225 w/int. $ 289 
Seagale ST238 w/inl. $ 319 
Sysgen Bridga $ 299 
Input Devices 

Keytronics KB101 keybrd $ 99 
Logitech Hi-Rez Mouse $ 99 
Microsoft Mouse $ 109 
PC Mouse w/Paint $ 99 
Accessories 

Curtis Ruby $ 59 
Datashield S-100 $ 69 
Logical Connection $ 449 
Mastarpieca Plus $ 125 
256k Ram Set call 
8087 Math Chip $ 119 
80287-8/80287-10 $259/299 


80387-16/80387-20 $459/519 
*CALL FOR SHIPPING COST 







1339 60th Street 
Brooklyn, NY 11219 
TELEX: 627-90170 or 910-240-3918 
FAX: (718) 438-2315 
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|= SEprror’s 
mE CHOICE 


winners at super low prices! 


XYWRITE Ill + PARADOX -FOXBASE VENTURA 
= ‘PLUS PUBLISHER 





= 
: rN 


=) $479 «5 Sts«$1899 


(917787) (617/87) 





DB g CL/TL/87) tse 7 








_ # HARDCARD HARVARD 
a GRAPHICS 
ae. 
$ Ask i lorone pitnese great PC MAGAZINE 
20 Meg = 525 bias its al en OER ace rae order. 
40 Meg - $669 order es ra ie ioe Buppllet last! $279 
92/8/87) —~ (0/21/88) 











— <a i . 
@) ee 
1333 60th Street 
j Brooklyn, NY 11219 


TELEX: 627-90170 or 910-240-3918 
FAX; (718) 438-2315 


TEBMS: All returos raquire prior authorization » 20% restocking fee on retums » PO's accepted trom qualified organizations + Visa or Mastercard add 3% « ¢COD, Cash, Money order or bank check only - add $5 00 per order 
Prepaid company or personal check - allow 2 weeks to clear » Shipping via UPS surtace - add $5 00 per lem, UPS Blue - add $12 per item * All prices subject to Change, call for current prices « Int'l - treight addiuenal 


1-800-221-1260 (0) 


Its 01:05am. 


youd know where your 


4Payables Multitet 
Praxis Products, lnc. 


If you had our accounting software, 


business is. 





Business Status Report as of 89/26/88 “Cash receipts 
11:05 are up, Ican 
“Great, Alnvoice/dStateecuts aPayables approve a few 
back orders “ more P.O.s.” 

US ? Curreut Balance 186532. 63 Carreut Balance $4632.21 ij 
are down. Now PTD Billiugs: 55768.15 | PTD Payables: 23656. 44 
let’s push those PTD Beceipts: $3422.23 PTD Payments: 25978.84 
f pi PTD Cocs: 22475.84 | Approved to Pay 1285.95 H:10 
sales. Inveutory Value 158412.57 “Purchase 
d0rders aPurchase Orders are close 
| 11:06 | Open Ord 8253.76 | Opeu PO 49783.56 > penne 
11:06 pen Orders 53. peu POs > , 
- . . PTB Orders 54725.43 | PTD Orders: 45125.337 month, Ficall 
Gross Margits PTD Shipwents 55035.12 | PED Beceipts 14937.49 Mary and put 
look good. We : vy Gl cat Teae-a2 the brakes on 
can pick np — PTD Gross Margin 33292. 31 jet Cash Forecast any more PO's 
sales voline Euter Choice (Forecast/Recalculate/Priut/Qult)\—» 3 Jor a while” 
with sone ‘ 
promotions. 
11:07 11:08 
Let's forecast where Last week's cash fore- 
these numbers will be at cast was $4,000. We're 
the end of the month” looking much better: We 


can put some into CD's” 


There's a lot to a business, and it’s tough to know where all of it is, all of the time. 

That is, unless you have the Database Accounting Library” from SBT. 

It offers a Business Status Report that is a complete control panel for your business. 

A set of instruments that gives you up-to-the-second status on what you're selling and what 
you're buying. On what you owe and what you’re owed. Right up to the last item entered. 

Which means you know virtually everything about where your business is, right now. 
And with a single keystroke you can project those current results to the end of the month. 
So you can decide when to trim and when to spend. 

We also provide 15 different accounting modules to choose from. That means your 
business gets exactly the applications it needs, and only those it needs. 

Modules start at just $295, run on all popular computers and multi-user 
environments, and come with an unprecedented five year warranty. 

So at 11:05, or any other time of the day, the SBT 
Database Accounting Library can help you know exactly 
where your business is. 

Call your nearest SBT dealer today. Or call SBT at 
800/227-7193 (415/331-9900 within California). Or write 
us at One Harbor Drive, Sausalito, CA 94965. 

CIRCLE 470 ON READER SERVICE CARD 
More than accounting, 
we stand for better business. saccaum= 


C Copyright SBT Corp 1988 Trademark/owner: Database Accounting Lébrary/SBT Corp 









VIEWPOINTS 


@ LETTERS 


ability to plan our own economy at a time | 


when we need it most, and possibly cripple 
such growing industries. 
Stuart Morris 
Whitehorse, Yukon Territory 
Canada 


Canadian releases of most software come 
months after the American release and are 
almost always more expensive here 
(Canada, O Canada’’). Many users are 





= It’s unlikely that the 
economy of the U.S. will 
feel more than a brief 
tremor if the Free Trade 
Agreement is approved. 


forced to buy gray-market software to sup- 
port their fresh software, imported from 
the U.S. by a broker. This is usually a 
much cheaper alternative to buying the 
“*Canadian”’ release. 

Maybe free trade will mean a better 
market for users, if it can stop the manu- 
facturers from ignoring (or ripping off) the 
Canadian marketplace. 

Greg Potts 
Scarborough, Ontario 
Canada 


Many Canadians are wary of the proposed 
Free Trade Agreement simply because no 
one can guarantee its exact effects on our 
country, its economy, and our way of life 
(Canada, O Canada’’). Our approach to 
business affairs is a conservative one, and 
we prefer the thoughtful to the reckless. 
It’s unlikely that the economy of the 

U.S. will feel more than a brief tremor if 
the Free Trade Agreement is approved, but 
it may have devastating results within our 
proportionately smaller population. Some 
of us feel that it would be better not to get 
into bed with the elephant—the risks are 
too great. 

Gary Wagner 

Inuvik, Yukon Territory 

Canada 





What's holding up the free trade deal? Ca- 
nadian opinion. We don’t all consider such 
a deal to be a benefit to Canada—as the 
egotistical Mr. Dvorak seems to think we 
should (‘*Canada, O Canada’’). 
Murray McKenzie 
Toronto, Ontario 
Canada 


Some Canadians fear the Free Trade 
Agreement (‘‘Canada, O Canada’’). This 
is mostly due to the difference in the sizes 
of our mutual economies. Whilst the bibli- 
cal story of David and Goliath may be 
charming and reassuring spiritually, we all 
know what would happen in the streets of 
New York City under the same conditions. 
Andre Mallette 
Saint-Leonard, Quebec 
Canada 


OVERLOOKING THE OBVIOUS 

The author of the VersaCAD Design re- 
view (“High-End CADD: Expanding to 
New Directions,’” PC Magazine, August 
1988) appears to have all unable or un- 
willing to come to Fe 
grips with some a NPANDING | 
quite elementary as- TONEW DIMENSINS | 
pects of a package 
that tyro CADD us- 
ers find immediately 
productive. Re- 
viewer Caroline 
Halliday seems to 
have totally ignored 
Joe] Orr's suggestion of talking to existing 
users. 

Failing to advise readers that the 2-D 
module can be purchased separately as a 
standalone module is a serious omission 
because the average drafting office gains at 
least 80 percent of its revenue from 2-D 
work. In addition, some of the comments 
about the Multiline and Modify functions 
are misleading, and the paragraph on 
menu hierarchy and structure is drivel. 

Bruce Bowditch 
Mentone, Australia 






HOW TO WRITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or 
through PC MagNet. All letters become 
the property of PC Magazine and are sub- 
ject to editing. Pu 
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SPF/PC 


Bridging the 
Micro-to-Mainframe 
Editing Gap 


Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally equiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 


Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 

Mainframe users will especially 
appreciate SPF/PC’s familiar 
commands, fast PC processing 


and micro-to-mainframe file por- 
tability. SPF/PC also offers: 


True split screen 
Directory/member lists 
Command stacking 
Binary file editing 
Hexadecimal editing 
Network support 


Want proof? Ask for a free, inter- 
active demonstration diskette. 


SPF/PC® — so much like the 
real thing, you'll forget you’re 
editing on a PC. 


Command Technolgy, 
Corporation 


1900 Mountain Bivd., Oakland, CA 94611 
Phone:(415) 339-3530 FAX:(415) 339-3883 
Orders only: (800) 336-3320 (Canada, U.S.) 


CIRCLE 188 ON READER SERVICE CARD 








Swan Technologies aS 


LOVE EWorLEAVE'EMI 


30 DAY MONEY BACK GUARANTEE 


——— No questions asked ! t's obvious our prices are lovable. But we make 
| Swan XT10 this guarantee because we know you'll also love our quality products, toll- 
free technical support, 1 year warranty and same day shipping. Call oneof our 

knowledgeable sales consultants and discover a few of the differences that 

separate the Swans 
from the ugly ducklings. 







N Swan 286/10 


va very epvnas LA 
ERED vy Wall St \ ‘ 
ne Oa je 


— 


tcp TUSSEY COMPUTER PRODUCTS Save COLLEGE. PA vo: 1-800- 468-9044 


mmtco 


fn business since 1984, TCP has been 
9 committed to constently improving our 
t Salection, quelity, end service 
Todey, with @ selection of over 1,000 
i items in stock, our goal ts still to make 
ox avary purchasa convenient and 
jassie-fraa. 
 @ Your Credit Card 1s not charged until 
your ordar is shipped 
I M@ Orders errving betora 3:00 PM our 
time will be shipped out the sama day. 
J M@ We insure your order at no axtra cost. 
} @ Tussey is a financially strong and well 
established company. 
} @ Our knowledgabia salas staff is wall 
trained and ready to assist you. 
} M@ An edvenced warahouse matenais 


handling systam assures your order is 
shi out accuretely and on tima 
30 Day Satisfaction Guarantee 


; 

’ Your complete satisfaction 1s our top 

j priority Any Swen computer system mey 

J be ratutned within 30 days from the dete 

9 of shiomant for a tull retund.” 

| Technical Support is Toll-Free 

) Our Technical end Service staff ts on call 

1 Mon-Fri 9.5 EST to maka sure that you 

3 get the most from your systam. 

Full Year Warranty . 

. All Swan products include a full 1 yaar 

¢ warranty on both parts and labor. A 

+ second year SEW (Swan Extended 

f Warranty) ts availabla. 

) Call or write tor deters. 

| Fast Delivery... 

| Wa ship within 24 hours.*” 

" * hems retumed must be as new without modificaton or 

> damage Al warranty cards, manuals e°d packaging 

a Must be inciuded Retum stepping mus! be prepard and 
ingured, Doanng s RAC (Rew Authonzator Code) on 

¢ the sinpping label Sorry - shiopeng charges ere non- 
telundable. 


* "* Custorn configured systems may tak longer 


Swan 200/12 
$1099 «.... 


12MHz/0 Wait State 

Assomtled 8 Tested 18M AT Companbie 
som! 

MS-DOS® OS/28 Compatble 

80266 12/6 MHz 

Phoenix BIOS 

512K of RAM Expandabia to 1MB 

0 Wat Stata 

200W Powar Supply 

1.2MB Floppy Driva 

Ports: 1 Senel, 1 Parallal, 1 Game 

Dual Fioppy/Dual H.0. Controller 

8 Expansion Slots 

101 Kay Enhanced Keyboard 

Clock Calandar w/Sattary Backup 

Swen Setup & Utilities Diskette 


@ Upgrade to 1MB 
@ 31/2" Floppy Drive 
@ SWAN/MS.DOS (3 3) add $89 






=z [rele soar 

Harddrive 

[esse [feel 
sc 


XT AT and 05? ave requnered ademas ol 
Wernehonal Baness Machines 
MS-DOS 6 6 rageteed raceme of Merosatt Corperaton 






Swan X11 
$5AY ee. 


10MHz/0 Wait § State 
Base System with 

Assombied $ Tested I us e ext oenaibe 
6088-1 10/4.77 MHz 

Phoenix BIOS 

640K of RAM 

150W Power Supply 

Pons: 1 Senel, 1 Parallel, 1 Game 
8 Expansion Slots 

Single 360K Floppy Drive 

101 Key Enhanced Keyboard 
Clock Calendar w/Battary Backup 
Swan Setup & Utilitea Diskatta 
Optiona: 

™ 8087 Coprocessor 

B 31/2" Floppy Drive 

B® SWAN/MS-DOS (3.3) add $89 





* includes Single 360K Floppy 
* Upgrade trom 12° to 14° Palcecon add $49 


Swan 300/16 
$1999 wx... 


16MHz/0 Wait State 


Base System with 1 2M8 Drive, 
Assembled 8 Tostod |8M® AT | 
MS-DOS®, OS/2@ & UNIX® Compatible 


60386 16/8 MHz Norton V4.0 SI 17.8 
Phoenix BIOS 

1MB axpandabla to 16MB RAM on 
32 bit memory card 

80287 & 80387 Coprocessor Sockat 
200W Powar Supply 

1.2MB Onve 

Ports: 1 Senal, 1 Perallel, 1 Gama 
Dual Floppy/Dua! H.0. Controller 

@ Expansion Slots 

101 Key Enhanced Kayboard 

Clock Calander w/Bettery Backup 
Swen Setup & Utiltas Disketta 
Optiona: 

@ Upgreda to 2,4,6,10,16MB8 

@ 80287 oF 80387 Coprocassor 

@ 31/2" Floppy Orve 

@ SWAN/MS-DOS (3.3) add $89 


SWAN 
VIDEO 
OPTIONS 


@ Tw & Swivel Base 
14” MONOCHROME: 


San 260/10 
$999 w=... 


10MHz/0 Wait State 
Base System with 1 2MB Drive, 
Astomblod $ Testod |BM® AT Compatble 
MS-DOS ®, OS/2® Companble 

80286 10/6 MHz Norton V4.0 S111.2 
Phoanix BIOS 

512K of RAM Expandable to 1MB 
200W Power Supply 

1.2MB Floppy Drive 

Ports: 1 Senal, 1 Perellel, 1 Game 
Dual FioppyDual H.D. Controller 

8 Expansion Slots, 6x16 bit, 2x8 bit 
101 Key Enhanced Keyboerd 
Clock Calender w/Battery Backup 
Swen Setup & Utilities Diskette 
Optiona; 

@ 80287 Coprocessor 

@ Upgreda to 640K or 1MB 

B 31/2" Floppy Orva 


lm SWAN/MS-DOS (3.3) add $89 





" Upgrade trom 12° to 14° Fist Screen add $49 


Swan 300/20 
$2499 ww... 


20MHz/0 Wait State 


Base Systom with 1 2M8 Drive, 
Assembled 8 Tested I8M® AT Compatble 
MS-DOS®, OS/2s & UNIX® Compatible 


80386 20/8 MHz Norton V4.0 S1 22.0 
Phoenix BIOS 

1MB expandabla to 16MB RAM on 
32 memory card 

60287 & 80387 Coprocessor Socket 
230W Power Supply 

1.2MB Floppy Dnve 

Ports: 2 Senal, 1 Parallel, 1 Gama 
Duel FloppyDuat H D. Controller 

8 Expansion Siots 

101 Kay Enhanced Keyboard 

Clock Calandar w/Battary Backup 
Swan Setup & Utilittes Diskette 
Optiona: 

@ Upgrede to 2,4,8,10,18MB 

@ 80287 or 80387 Coprocessor 

®@ 31/2" Floppy Orve 

@ SWAN/MS-DOS (3.3) add $89 





VIDEO OPTIONS 


ate fine CTS 
eos ev 
SR [eae 


@ Swan Switchable Video Card ue 
@ 14° Flat Screen Monitor 


@ Tit § Swivel Base 









Swan Modems 4 
wiPC Talk Ill software % 


@ Hayes £ competibie 
@ Auto enewer/die! 
@ Tone snd pulse 





1200 bai 
intarnal re 


2400 baud axtamal scccssecorsesens 149 
1200 baud extemal ssserccsessroesere 999 


Swan Video Cards 


ALL CARDS INCLUDE 1 VR WARRANTY 


SWITCHABLE 

from Hercules 

to CGA ee SG 
@ Parallel Port 

EGA 

@ 640 X 480 


Resolution 
@ EGA/CGATTL 


B Parallel Pot $139 
VGA 
@ Compatible with all 





Swan AT-Style Keyboard 
@ 101 Key Enhanced Keyboard 


$69 


@ XT & AT compatible 
@ Full 1 year warranty 


Swan Tape Drive 
@ OIC -40 operating std. 

@ Network compatible» 
@ Full 1 yaar warranty 






Call For Pricing on Tapa Cartridges! 


EDUCATIONAL 
and CORPORATE 


ACCOUNTS 
Wa offer 2 full line of services 
catering to your needa. 


To reach our Educational & 
Corporate Sales Department 
Call 1-800-468-9044 
FAX: 814-237-4450 





Ta order: No surcharge on MasterCard, Via 
or AMEX BB Your cred card 6 not charged 
unt} your order is stupped I COD orders 
accepted wih no COD fee Ml We insure your 
order al no extra cost to you I Shipping: 
3% of $5 minimum for UPS Ground Call for 
shipping charges on Exprose Air, APO, FPO, 
AK, Hi and foreign orders @ Mail Orders: We 
accept money orders, cortified checks, and 
persor.al checks Allow 2 weeks for personal 
‘and company checks to clear B We accept 
purchase orders from qualited Educatonal 
and Corporate institutions. 

ALL SALES ARE FINAL. Detectvo toms 
replaced of repaired at our discretion PA 
Gotivories add 6% sales tax Prices and terms 
eubved ie charge wemont rates 

rT 

MMC 


Semen wtvoss 














FAX @14 


For intormation 
Colt 614-234-2236 

















DONT SETTLE 


AMSTRAG 


PPC 640 PORTABLE 
SMHz Processor 640K 
Supertwist LCD Display 
2400 baud Interna! Modern 
101 Key AT Style Keyboard 
Parallel & Social Pons 


Dual 3 5° Drves $879 


MS DOS 33 


Panasonic 


\ Oftice ason C) 


nei 4124 - 


in, 192 cps is 
arch 3a cesLo 
5 built in fonts 
front, bottom or 
rear paper feed 
paper parking and 
memo load 
Epson® LQ-2500 and 1BM® Proprinter™ x 24 


emulations $ c A ll L 


2 year warranty escscesceecees 








Swan 
Technologies 


Swan Modems 
w/PC Talk Ill software 


@ Hayes & compatible 
@ Auto answerdial 
@ Tone end putse 


71200 (10MHZ/20MB) .. 
2400 baud 


73200 (12MHZ/40MB) $CALL 
CALL FOR OTHER TOSHIBA MODELS 


FOR LESS... 
















PC ADD ON BOARDS [- 
————— | intel cnirs Do 


60857... 






AST 

Advantage! (128K)... CALL oeetctas ssanccaniieon aM 
Advantage! Premium (512K) FOR 
Rampage 286 (512K).... PRICING 
SixPakPius (64K)... 
SixPakPremium (256K) ........ 


BOCA RESEARCH 








RAM Card XT or AT 

WO Card XT OF AT -semsconncntenns TAPE BACKUPS 
INTEL 

AboveBoard 286 Swan 





AboveBoard PS/286 


Technologies 
XT Interna}... ene 
XT Extemal.. eee 
For XT and AY Computers 
AT Internal... 
AT External. $429 
For AT and 388 Cemputera Only 


TOPS 





MICRON 


RAM CARD 
® Fully Populated & Tested 








$149 
1200 baud extemal ........$99 








Swan VGA Card and 
2 imtec VGA Monitor... onty S 





BUS SERIAL 
. MOUSE MOUSE 


$69 $69 


\ SCAN MAN MONITORS 


BW tace By 
oH SAMSUNG 


MULTISCAN 1455N 
per zz < 8 256 Colors 


| oe ™ 800 x 600 Resolution 
SANG 


B Includes 9-pin TTL 
& 15-pin Anatog 

| Omnimouse .......+...$45 

| PC Mouse II ...sseseeee $89 


VGA 1453Q 

™@ 256 Colors 

i Up to 720 x 400 
Resolution 

@ 14" Screen with 
Tit & Swivel Base 


$359 


Video Connectors 


[ $439 























CORPORATE ACCOUNTS shonng: ts Sema tPs crue ta mopry ue 
DX 
Purchase ordi le ole Scart = : sige 
ennsttpadite CALL 1-800-468-9044 ot copes geceneriamse 
ardinatiution FAX: 814-237-4450 ese ses pelea tile ae ‘of repaired at our 

Gucreten Pennsylvania delivenes hae a 

ales mx Prices and borma subyeci fo 

without nekce 


| of 






Te ercer: No wi Surcres pele) MasterCard of VGA @ Your credit card w not 
ipped BW COD on: 


TUSSEY COMPUTER PRODUCTS 
















Optical Mouse 
w/Dr.Halo Ill 








MITSUBISHI 
35° (720K) ....- 
35° ff 44MB) ... 











360K 1.2MB 
TOSHIBA 1) Se 
35° (720K) .. E $620 ($73 
95° (1 44MB) ... 10+ Call for Quote 








: PC HARD DRIVES © 
@MiniScribe 

8438 30MB (68 ms) Kit ...... 

3650 40MB (61 ms)... 


3053 40MB (25 ms)... 
6085 71 MB (28 ms).. 


SS Seagate 

ST-225 20MB (65 ms) Bare/Kit.... 
ST-238 30MB (65 ms) Bare/Kit 
ST-125 20MB (40 ms) Bare/Kit 
ST-251-0 40MB (40 ms).... 
ST-251-1 40MB (28 ms) 
ST-4096 80MB (28 ms) 
Kits include cables, controller and mounting screws 


$339 





$21 9/$259 : 
-$249/$299 
- $249/$299 









ders accoptiod na COD tees 
shipping charges on 


Allow 2 woeks for personal 


DD $17 95 $995 
DSMD $19.95 $995 
DSO $19 95$10 95 





P.O.BOX 1006 
STATE COLLEGE PA 16804 























PANASONIC 
108011 
(Tadeo? font 






MICROSOFT 
Mouse 


esata $99 
MSC TECHNOLOGIES 
OMITIMOUSE wemerenmnennernnnmene $45, 

co] 


PC Mouse [1 
LOGITECH 

HiRhez (320dpi) Mouse .... $89 
BUS MOUSO accarcesarnnnsccsserecane 


1200 baud intemal. 


2400 baud Intertial cece $CALL 


Practical 
$150 


2400 baud External emer $ 199 
Swan Techi 

1200 baud Internal... 

1200 baud Emernal 
2400 baud internal, 

2400 baud External 



































SCITIZEN 


1BOD | 190cpe/9 per) .... 
MSP-40 (2adcpe3 pry 
MSP-45 (2000p pin) .... 
MSP-55 ,300cp6/9-pin) .... 
Premier 35 (Dasywreen, 
Tribute 224 (200cps-24 pn} 


Panasonic 
109 1i1T 1:s2<529 ary 
10921 (2ercpe0-0n « 
1124 (r0ccp024-pin) NEW. -SCALL 
1592 (1a0cm4-pan} 
1595 (2dccpes-pin) 
BUBT (17cpaDassy) ...-ersreerces 
3151 (22epeDaisy) -esconrrrerssaesonsen S519 
4524 (2a0cpe24-pin) a. 
Laser Printer ciipom 


us 
St@ir” 
NX-1000 Rainbow (14¢0919-piniS 229 


NX-15 c1zdepe9- pan) on. ooo $349 
NX-2400 (170cp22¢-90n) .. ~SCALL 


FX-850 |2s4<95-9-pin) 
FX-1050 (264cp03-9n1 .... 





















LG-1050 (cetcpsi24 pn .. 
LQ-2550;s00c«/24 gun) .. 












HEWLETT-PACKARD 
Deskjet ~$CALL 
Paintjet -$1049 
NEC ‘ 
P2200 (60 col, 170 cps).....$359 
P5200 (80 col, 265 cps).....$529 
P5300 (132 col, 265 cps) ... $689 
OKIDATA i 
320 (80 col, 300 cps)... 
321 (132 col, 300 cps) 
390 (80 col, 270 cps) .. 
391 (132 col, 270 cps) 0+. $679 
393 (132 col, 450 cps) ... $SCALL 
TOSHIBA 

P321SL (80 col, 216 cps) ..$429 
P341SL (132 col, 216 cps) .$569 
P351SX (132 col, 360 cps). $879 


LASER PRINTERS 


HEWLETT-PACKARD 
Lasenet Senes Il...s00$1 799 


PANASONIC 














KX-P4450 sccrsscesconeee $1 S49" 
QUME 


* Free Federal Express Delivery 





MMURATA eax uacuores 
1200 
SGroup 2 & 3 Compativie 
8 2400-9600 baud raie 
Copter Functions 
i600 

@ Group 24 3 Compatible 
@ 2400-9600 baud tale 
@ Cope Functons 

8 32 Character Display 


~ $749 





3 20 humo Memory... $995 


.RGB/CGA 














Magnavox 8762 $249 
Magnavox 8515 $269 
Samsung SCAS2C csscsceeren$2IS 
EGA 

Magnavox 8053 $349 
Mitsubishi Diamond Scan.SCALL 
NEC Mulisyne Hi. SCALL 
Packard Bell 1431 $419 





imtec 1455N Multi 


VGA 
Magnavox 7749 carey Seats) ... $129 
Magnavox 9082 3429 
UNROC 14530 asrocrorseeeeeenereerees $350 


$439 











CALL TOLL FREE 1 -800-468-9044 











Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


{Even at these prices} You only pay TCP’s standard shipping 
cherge. Orders amving before 3:00 PM our time will be 
shipped out same day. If part of your order is backordered the 
remainder will be shipped UPS Ground FREE! 


| SECURITY 
® Your Credit Card is not charged until your 
: "| _ order is shipped, 
Ee) & We insure your order at no extre cost fo you. 
@ Tussey is ¢ financially strong end well 
established company. 


CUSTOMER SUPPORT 
@ After sales suppor 
@ Knowledgeable stat, ell graduates of 
Tussey's “Computer Boot Camp’ 
@ Our advanced warehouse/matenals 
handling system assures your order is 
shipped out accurately & on time 
@ Our IBM AS400 allows instant order and Inventory status. 























AMERICAN MECA 
Design CAD (30) .$155 Managing Your Money .....$129 
Design CAD SD vwemenmeS185 = MERIDIAN TECHNOLOGY 
ASHTON-TATE Carbon Copy Pius $107 
hls ~wenwen $7) MICROPRO 
Wordstar Prot Ret S 1. S240 
MICKOLYTICS 
GO HET cassrsesee ae SOD 
‘Word Finder $32 
MICRORIM 
B88 100 DOS vrvenmne SATO 








Windowe 286 ........... $64 
PC Excel ies sevens Badal 


Norion Advanced Uihiies._$73 


UARTERDECK 
SQView .. 


Boeing 
Boeing Graph ...e...sssercrrecenee $194 
ERODERBUND 

Ce Eh nnn «<< ] 
ae Shop Companion q..........$29 
CENTRAL POINT 
COPY It PC .snveranancesevmnascessnnee 
Dekaxe Opbon Board .:..nmore. $89 
PC Tools Detuxe (5 0}... $39 
DAC SOFTWARE 
Dac Easy Accounbng .....-... $59 
Dac Easy Light, $39 
Dac Easy Payroll ....ccsncsvesore $59 
Call for Pricing on Tutors 
FIFTH GENERATION 
Fastback Phus 





REFERENCE SOFTWARE 
GrAAMBtI (I) svesoorernsreraee SHH 





ee | 





SYMANTEC 

GEOG VIEW sccrenrimsrenemameneees ITS, 
OB AW... ne $195, 
0B A WIIID ccserneerecoroseetrsarnass $108 
Timetne 3.0... SCALL 








Call For Pricing on Libraries 





Woalaisa 6 oj sarees on 


XEROX 
Ventura Publisher (2 0) ........9478 










For information 
Call 914-234-2236 


FAX 914-237-4450 
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at’s the most 
ogical way to 

connect everyone 
fo a laser printer: 


— 
~ 






Di. 








~~ togical sonneetian 


Altepteral rT 





= SUP, | A. < 

$695 $6950 $16,950 

Most offices have only one laser printer. Souser _ simple and convenient, memory-resident, “Pop-Up;’ 
access can be a real pain. But a Local Area Network —_ switching menu. Then, The Logical Connection 

can cost twice as much as the printer. And buy- takes over. If the printer is occupied, it holds each 


ing a laser for each user is out of the question. j =—s] job until its current work is finished, 
That's why The Logical Connection makes F 1 & 1! automatically printing each new 






everyone happy. You, because the cost is low, hor =| job in turn. 

your employees, because they each get a laser ' * {| Nowonder PC MAGAZINE 

virtually at their fingertips. Ina Fil g| fas fwice named The Logical 
With The Logical Connection you can put the UliallsTSi\13) Connection its Editor's Choice. In 

printer in a central location. Users access it in |EDITORS} fact, they called it, “... more than 


seconds from their own terminals with the new, IOICE } Jogical—maybe inspired.” _ 


Everybody’ happy with 


the Logical Connection. fi ogieal connection 


A Peripheral Sharing Device 


r Wes a 


11200 Industriplex Bivd., Baton Rouge, LA 70809 
SALES OFFICE: 1322 Bell Avenue, Suite 1A, Tustin, CA 92680 
800) 225-2775, (714) 259-0541 ’ 
The Logical Connection is a trademark of Fifth Generation Systems, inc. From Fifth Generation Systems 
Pop-Up is a trademark of Popular Programs, Inc. The makers of FASTBACK and FASTBACK PLUS 
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Advice on creating customized help menus, software for linking computers through serial 
ports, locating software to manipulate scanned images, and information on PIMs. 


HELP WITH HELP MENUS 
I frequently use programs that have inade- 
quate help or reference screens. I can keep 
several lists of reference details taped all 
around the edges of my monitor or bind 
them into a book that I keep picking up and 
putting down, but somehow this seems 
contradictory to the whole idea behind us- 
ing a computer. Is there such a thing as a 
TSR utility or program that I could use to 
Pop up my own customized help screens 
when I need them? 

Fred W. Erickson 

Orem, Utah 


In the December 22, 1987, issue of PC 
Magazine, there is an article entitled 
*‘Scratch Pads and Annotators: TSR Notes 
to Yourself.’’ The class of software re- 
viewed in this article is aimed at keeping 
notes, scribbles, and random comments at 
your fingertips. These pop-up notetakers 
fall into two basic categories: those that 
are essentially memory-resident scratch 
pads and thase that let you attach notes, as 
you write them, to other applications. 
From your comments, it seems that you 
would be more interested in the former: 
memory-resident scratch pads. The prod- 
uct that won the Editor's Choice in this 
category was Tomado from Micro Logic 
Corp. (100 Second St., Hackensack, NJ 
07602; (201) 342-6518). Tomado is mem- 
ory resident and thus available by pressing 
a hotkey (Alt-J). To create a note, you sim- 
plytapN. A small window, which becomes 
the electronic equivalent of a blank piece 
of paper, opens up on your screen. You 
type whatever you like in the window, and 





Tomado creates a record for itand indexes 
the content of each note. To retrieve infor- 
mation, you press G, and then type any 
word or phrase that's in the note you're 
looking for. 

A more recent review of Tomado ap- 
peared in the December 13, 1988, issue of 
PC Magazine, where Tornado was re- 
viewed with a category of products called 
personal information managers. Tornado 
has a suggested retail price of $99 (a 
scaled-down version of the product, called 
Mini Tornado, is also available for 
$49.95). 

A product that will let you create help 
menus in a more formal way is The Norton 
Guides from Peter Norton Computing 
(2210 Wilshire Bivd., #186, Santa Moni- 
ca, CA 90403; (213) 453-2361). The 
Guides are mainly pop-up help menus for 
programmers for such languages as Mi- 


crosoft C, Borland Turbo C, Microsoft | 
QuickBasic, and others. However, the 





= Is there a commercial 
TSR utility or program 
that can be used to pop 
up personally customized 
help screens when they 
are needed? 
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Guides also include a built-in compiler 
that allows you to create databases of your 
own, complete with an electronic index 
and cross-referencing. The compiler is the 
same one used to develop the Guides’ da- 
tabases. Suggested retail price of the 
Guides is $100. 


LINKING WITHOUT LANS 

I would like to tie three computers together 
to share an appointment calendar, but I 
don’t want the expense and complications 
of a LAN system. Is there a program that 
will allow access through a serial or paral- 
lel port to do this? 


Ed Polz 
Murphysboro, Illinois 


| The type of product you're looking for is 
often referred to as a local area link. 
Among the available products, the one I 
recommend is BoxNet (BOX #1, P.O. Box 
1, Bath, NY 14810; (800) 541-2691). 
Since BoxNet uses your PC's serial port 
as the link between computers, the maxi- 
mum speed it can achieve is 115 kilobits 
per second. The topology of BoxNet is dis- 
| tributed peer-to-peer, which lets every 
| node on a network communicate with ev- 





ery other node. 
The BoxNet starter kit, which sells for 
| $179.90, contains two floppy disks (either 
5%- or 32-inch), two BoxNet network 
adapters, one 25-foot RJ-11 cable seg- 
ment, and a user’s guide. The network 
adapters are the key to BoxNet. Inside 
what looks like an ordinary RS-232 serial 
connector shell is a custom integrated cir- 
cuit chip that does the proprietary address 








| # PC ADVISOR 


decoding for the network. Additionol 
nodes cost $89.95. 


USING SCANNED IMAGES 
I have recently purchased a scanner and 
would like to ‘*play’’ my scanned pictures. 
Unfortunately, I'm not familiar with the 
picture formats (.PCX, TIFF) that | get 
from the scanner. Please give me some in- 
formation on these two formats or tell me 
where | can find a description of them. 

B. Yuan 

Fribourg, Switzerland 





Inorder to use the file formats produced by 
your scanner, you must locote software 
thot occepts files in both of these formats. 
PCX is o file format used by PC Paintbrush 
Plus (Z-Soft, 1950 Spectrum Circle, 
#A495, Moriena, GA 30067; (404) 980- 
1950), which has a suggested retail price 
of $149. TIFF, which stonds for tagged- 
image file format, con be used with most 





VIEWPOINTS 


desktop publishing progroms. 

A more thorough explonation of these 
and other file formats can be found in the 
October 13, 1987, issue of PC Magazine. 


SEEKING AGENDA INFO 
1 am interested in learning more about Lo- 
tus’s new product Agenda. From the ads it 
sounds like a useful product, but I want to 
know more before | spend the several hun- 
dred dollars Lotus wants for the product. 
Are there any other programs with similar 
features? How do the competitors com- 
pare? Our office already has a database. 
Couldn’t we use it to perform the same 
functions that Agenda does? 

Mindy Smith 

Dallas, Texas 


Agenda (Lotus Development Corp., 55 
Cambridge Pkwy., Combridge, MA 
02142; (617) 577-8500) fits into a catego- 
ry of products that we ot PC Magazine call 


personal informotion managers (PIMs). 
Products that we believe fall into this cate- 
gory were reviewed in the December 13, 
1988, issue. 

If vou read the orticle, one thing you're 
sure to notice is the diverse noture of these 
products. Although oll ore categorized as | 
PIMs, eoch company’s offering deals with 
personal information management in its 
own woy. That article should help you un- 
derstand the issues better, onswer your | 
questions, and eventually help you decide 
on the right product. 

By the way, our reviewer states that 
Agenda is on extremely powerful tool for 
managing and structuring bits of everyday 
personal information. 








ASK THE ADVISOR 

Send your questions to PC Advisor, PC 

Magazine, One Park Avenue, New York, 

NY 10016. Please specify your equip- 
ment, Puy 









Wherever your business takes you, take along 
the WorldPort 2400™ Portable Modem. Leaving 
the office doesn’t have to mean leaving behind 
the world of high-speed, 2400 bps communica- 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
Temains intact. 

Representing the cutting edge of modem tech- 
nology, the WorldPort line of portable modems 
combine a broad range of features that bring 
you the best value In modems today. Features 










A Fast Crowd. 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 


In fact, the WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communications software, for even 
greater value. 


If you want a modem that works where you do, 
put the WorldPort Series to work for you. In 


WorldPort 2400 is a trademark of Touchbase Systems. Inc Carton Copy PLUS 1s a trademark of Mondian Technology. Inc 


the office. On the road. Or at home. For more 
information about our full line of WorldPort 

modems, or the name of your nearest dealer, 

call us at 800-541-0345. (In New York, 516- 
261-0423.) 
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ee (516) 261-0423 
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Standard Features: 
* Intel 80386 Double Sigma 
Processor runs 20 MHz 

+30 MHz Throughput 
Performance 

« American Made Mother- 
board Expands to 8 MB. % 
32 Bit RAM we ‘ * Western Digital Mother- 

* 64K Static RAM Cache ere tke board L-xpands 1o 4 MB. 
@35 Nanos = gf tAii, ' ; 16 MB total 

* 1-32 Bit, 6-16 Bit, . : * Shadow RAM huffers 
1-8 Bit Slots slow BIOS into Fast RAM 

* DeskTop Chassis ¢3.5" 1.44 MB or 54" 


Standard Features: 

* True Intel 12.5 MHz 
80286 Processor 

* Dual Floppy/Harddisk 
Controller with 1:1 later- 
leaving & 32K Harddisk 
Cache 






















* VGA Color Monitor * EGA Display Monitor 


* VGA 640-480 Analog Display * Paradise EEGA Autoswiteh 







: Duane Pisce Bdapler Display Adapter aoe 
Caneel * 80 MB 28 mis Fast Access ¢ 40 MB Fast Aceess Harddisk =: Kestronics Enhanced 
° 3.5” 1.44 MBor 54" L2Mp , Ward Drive SUEULE MBO RAM 101 Keyboard 
Floppy Disk Drive , ¢ 1 Full MB of 32 Bit RAM « Supports EMS LIMM 4.0 + 2 Serial Ports & 
. Kenai Enhanced 101.” GEA Leet OR Sie See pee Standard { Parallel Port 
Keyboard : Contac! * GE I year On-Site Service y, “1 Ps/2 Mouse Port 
* 2 Serial Ports & 1 Parallel Port $379 500 \usay| Contraet ) * Clock with Battery Backup 
* Clock with Battery Backup $ 00 WwS4/ + 80287 Math Co-Processor 
© 80287 & 80387 Math Co- Complete as shown 2295 Socket 
Processor Support Complete as shown * FCC Class B Approved 


* Users & Technical Reference 
Manual 

* Built-in Setup & Diagnostics 
Program 


* Fully DOS 4.0 & OS/2 
Compatible “ALL HARDDAIVES ARE FART ACCESS.= 40 MLE or LESS. 


* Users & Technical 
Reference Manual 

* Diagnostic & Utility 
Programs 

* Fully DOS 4.0 & OS/2 
Compatible 










ERGA Ga0xeag 
‘WeMULTESCAN 
“ALL HARBDRIVES ARE FAST ACCESS = 40 MLE or LESS. 


MIPS Test and Bottomline: 
Performance You Can Really Count On 


; AUSTIN 386 MIPS ||, AUSTIN 286 MIPS 























CALL AND ORDER TODAY! 


1-800-752-1577. 


Fax (512) 454-1357 €9 Se [coo] 
Overseas (512) 458-5106 


MONDAY-FRIDAY: 8AM~7PM CENTRAL 2.00 2.01 
SATURDAY: 10AM—5PM 


I\_ AUSTIN 


COMPUTER 
SYSTEMS 








2 ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE [5M CORPORATION OTHER BRANDS AND PRODUCT NAMES ARE 
ISTERED TRADEMARKS OF THEIR RESPECTIVE HOLDERS PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 





CIRCLE 509 ON READER SERVICE CARD 





rkstation/286 
10 Miz, 286 CPU. Sieek, all- 
purpose office AT-compatibie 


AST Premium/286 
10 MHz, 0 wait-state, 286 
CPU. Top-rated AT® 
compatible performance 


AST Premium/386C 
20 MHz, 386 CPU. High- 
speed, 32-bit caching 
architecture 


AST Premium 386/25 
25 Miz, 386™ CPU, Fastest 
386 system available 


AST Premium 
Workstation/386SX 
16 MHz, 386SX™ CPU. 
Powertul, cost-effective 
desktop computing 


The Power 
Of Choice. 


When it comes to selecting name brand 
computers that satisfy a wide range of power 
requirements, AST makes your job simple. In 
five ways. 

First, for CAD/CAE, LAN, multi-user and 
other applications requiring the most power- 
ful personal computer available, AST provides 
the 25 MHz, AST Premium® 386/25. Based on 
the Intel® 386 chip with an integrated cache 
architecture, the AST Premium 386/25 pro- 
vides the ultimate solution for sophisticated 
processing. 

For applications that don’t require quite 
so much power, AST offers the 20 MHz, AST 

Premium/386C with cache 

memory, and the slim-line, 

wa wwe | 16 MHz AST Premium 
re Workstation/386SX. With 
both you can use your 
current MS-DOS® appli- 
cations. And take advantage of the next- 
generation, 32-bit operating systems and en- 
vironments, including Microsoft® Windows/ 
386, UNIX® System V/386, OS/2™ and more. 

Of course, not every application requires 
386 architecture. For word processing, spread- 
sheets or desktop publishing, the award- 
winning AST Premium/286 is the power of 
choice. Built with FASTslot™ technology and 
unbeatable compatibility, the AST Premium/ 
286 provides a top-notch 286 system today 
with built-in 386 CPU upgradeability. 

And for extra value in a 286 PC that 
looks like it belongs in the executive suite, 





Jan. 1988 AST markets and the 


products worldwide—in Europe Middle East call 44 1 568 4350; in Japan call 
“seh AST, AST logo and AST Premium registered ee AST Research, Inc. 80386 and 80386SX 
trademarks of 


choose the AST Premium Workstation/286. 
As experts say, “This is one slick, attractive 
cites machine. . .like other AST 
"eee es machines, it’s built like a tank.* 
Top Rated No matter which AST Pre- 
mium Computer you choose, 
you can depend on the same 
dedication to technical excellence that earn- 
ed the AST Premium/286 industry honors as 
the best-built 286-based PC available. 

In fact, AST’s reputation for providing 
high-quality, top-value products extends 
throughout our leading board-level en- 
hancements and connectivity solutions. 

So, give yourself the power of choice— 
AST Premium Computers. For more in- 
formation, call (714) 863-0181, ask for 
operator BB1. 





| O Please have an AST representative call me. 
Tam Canenduser [a reseller. 


Nine ee | 
| oe | 
Company | 
Address | 
| Cy Sate) Zio Eee | 


| Phone SS SS | 
PC MAG 


® 
RESEARCH INC. 


Times Have Chan 
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813 447 8303; in the Far East cal} 852 § 717223; in Canada call 416 
trademarks Intel Corp. All other Leis and brand names are trademarks and registered 


their respective companies. Copyright © 1988 AST Research, Inc. All rights rese: 
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CONVERT YOUR PC, XT OR AT 
INTO A HIGHER FORM OF LIFE! 


Don't let your PC give up the ghost — Hauppauge has arrived 
with a new spark of life: the 386 MotherBoard™ Far more 
advanced than an accelerator card, our line of MotherBoards 
grace your PC, PC/XT, PC/AT or compatible with speeds 
equal to the IBM PS2 Model 80. And faster. Because we've built 
in 1 Megabyte of high speed RAM and a 387 math coprocessor 
socket for speeds that will make your PC glad to be alive. 

UNIX/386 and OS/2 Compatible. To ensure a long, 
fruitful life, our 386 MotherBoards are compatible with the 
PCAAT (BIOS and 1/0) — so you can run the new generation 
of DOS, OS/2. Our Boards also run Windows/386, UNIX V, 
PC-MOS/386, and XENIX/386. For more power, you'll find 
16-bit expansion slots that accommodate the latest I/O expan- 
sion cards. Plus, we can add up to 15 Megabytes of extended 
memory. No 386 accelerator card can give you so much 
versatility. Only our 386 MotherBoards give your PCs 
an unlimited future! 

The Critics Applaud! PC Magazine awarded our Board 
“The Editor's Choice” for 386 Replacement Boards. PC World 
called it “the Upgrade Product of the Year” And PC Computing 
said: “The 386 MotherBoard is exceptionally compatible with 
existing IBM applications and peripherals — it will even run 
IBM's own version of OS/2:” 


Technical Features = 16 or 20 MHz 80386» I Megabyte 
of 100 nsec 4-way interleaved RAM = PC/AT compatible 1/0 
and BIOS for support of OS/2 «= Six 8-bit expansion slots and 
two 16-bit expansion slots (four on 386 MotherBoard for 
AT) # One 32-bit expansion slot for up to 15 Megabytes of high 
speed memory. 


386 MotherBoard 

for the PC, PC/XT, or Compaq portable 
386 MotherBoard for the PC/AT 
386 MotherBoard/20 MHz for PC/AT 
32-bit RAM Board 
16 MHz 80387 math coprocessor 
16-bit combination 

hard disk/floppy disk controller 


prices subject to change 


$1695 


from $195 


Our 386 MotherBoard will give your computer a big step up. 
For more information, call: 1 (800) 443-6284. In New York: 
(516) 434-1600. All our products are available at your local 
computer dealer. (Ask about our GSA pricing!) 


Hauppauge Computer Works, Inc. 
175 Commerce Drive, 

Hauppauge, New York 11788. 
(InWest Germany call: 0211-594-3 


Hau 


el G rp. Windows /386 Microsoft Corp. 
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First Looks 


Ami; Samna’s $200 Windows-based 





BY CRAIG STINSON 


Writing is a text-centered activi- 
ty. Microsoft Windows is a 
graphical environment. So why 
write under Windows? Two of 
the better reasons are to get 
graphics-assisted (WYSIWYG) 
formatting and to take advan- 
tage of Windows’ Dynamic 
Data Exchange capability. 

The newest Windows-based 
word processor, Samna’s Ami, 
Version 1.0, ignores DDE; you 
won't be able to program 
‘‘live’’ connections between 
Ami documents and, say, your 
favorite Windows database pro- 
gram. But Ami is long on for- 
matting services, and—particu- 
larly for those who write short 


documents that need a lot of vi- 
sual punch—its formatting 
strength compensates nicely for 





Word Processor Goes for Style 


the slowness inherent in the 
graphics environment. 
Ami’s formatting capability 
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Ami's Help screen comes up in a window that, like other windows, can be sized and 
moved, which means that you can leave it on while you work. 









is built on two constructs: style 
sheets and frames. A style sheet 
is a stored set of formatting in- 
structions. A frame is an island 
within a document—a region 
whose formatting is not affected 
by that of the main document. 
Frames let you import graphics 
into Ami documents and flow 
text around them. 

The style sheet concept will 
be familiar to Microsoft Word 
users, but Ami’s style sheets dif- 
fer significantly from Word's. 
First, every Ami document is at- 
tached to some style sheet; the 
new-file command automatical- 
ly presents you with a dialog 
box forcing you to choose from 
a list of style sheets. Second, 
Ami style sheets can include text 
as well as formatting. 

(continues on page 35) 























$150 Perspective Junior Keeps 
The Best of Boeing Graph 


PC HANDS ON 


BY MARY KATHLEEN 
FLYNN 


Perspective is back, and it’s 
cheaper and easier to use than 
ever. After capturing the hearts 
of graphics-lovers every- 
where—at PC Magazine, we 
gave it a Technical Excellence 
Award for 1986—the presenta- 
tion graphics package dropped 
out of sight. Apparently, ithada 
bumpy ride at Boeing. But now 
Perspective has come home to 
Three D Graphics, where it’s 
been streamlined, renamed Per- 
spective Junior, and launched 







again. Its spectacular 2-D and 3- 
D graphics still make the most 
jaded computer journalists ooh 
and ahh. 

At $149.95, Perspective Ju- 
nior is a whole lot less expen- 
sive than it was while under 
Boeing’s wing. There, it went 
by the name Boeing Graph and 
was sold as a $395 companion 
to Boeing Calc. To add insult to 
injury, Boeing canceled its li- 
censing agreement in late 1987, 
and the program’s been ina 
holding pattern until now. 

As its new moniker sug- 
gests, Perspective Junior is 
slightly fess powertul than earli- 
er models. But what Junior 


lacks in power, it makes up for 
in ease of use. 

Besides the price, the big- 
gest improvement in Perspec- 
tive is its smoother navigation. 
Gone are the labyrinthine levels 
of the earlier incarnation. With 
Perspective Junior, you'll nev- 
er have to press Esc more than 
four times to get back to the 
main menu. Hopping around 
the menus is pretty intuitive, 
and context-sensitive help is 
there when intuition fails. 

From the main menu, you 
use function keys to reach the 
five submenus: Graph Types, 
Viewing Angles, Data Manag- 

(continues on page 34) 


PC MAGAZINE a ee ene een meee? 
3 








HANDS-ON INDEX 
COMPUTER DATABASE 
PLUS 












Search and download from 48 
computer publications.....d6 


GRAMMATIK Ill, 
RIGHTWRITER 3.0 
Two grammar checkers «+ 38 


MECHANICAL 
ENGINEERING WORKBENCH 
Engineering design tool ... 43 


TURBO EMS .....0vveeee.46 
IRWIN 280 


Packs 80MB on one DC-2000 
tape cartridge coseccsseesees 
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Perspective Junior 


(continued from page 33) 


er, Files and Output, and Cus- 
tom Options. 

Graph Types is a single 
screen with pictures of Perspec- 
tive Junior's 13 3-D graphs and 
Nine 2-D graphs. Choosing a 
graph couldn't be simpler: Just 
put your cursor on the one you 
want and press Enter, and Per- 
spective Junior draws the graph 
you selected. The Viewing An- 
gles screen works the same 
way, showing nine preset view- 
ing angles. (You can also cus- 
tomize viewing angles in the 
Custom Options module.) 

Of course, simplicity comes 
at a price—flexibility. Perspec- 
tive Junior can't handle some 
things its predecessor could— 
like 3-D stacked graphs, multi- 
ple-page data, and a variety of 
label sizes. But most users will 
agree that the payoff in ease-of- 
use is worth the sacrifice of 
these features. 

What you will miss in Junior 
is a working spreadsheet—un- 
less you splurge for the $69.95 
Special Option Pak, which also 
includes support for plotters and 
Polaroid Palette Plus. 

Junior’s Data Manager 
looks like a spreadsheet, but 
don’t be fooled. It’s just an en- 
try form for the data you want to 
graph—it can’t perform any cal- 
culations. As such, manipulat- 
ing data is awkward because 
you have to keep exporting the 
file to a spreadsheet and then 
importing it back to the Data 
Manager. Although Perspective 
can read .WKS, .WK1, ASCII, 
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A2-D Relative Stacked Area graph illustrates the same data as the 3-D screen image 
below. Perspective Junior tells you when your graph won't display all your data. 


.ASC, .DIF, and SYLK files, it 
can only write to ASCII and to 
two proprietary file formats. 
Unfortunately, you can’t 
just load up a /-2-3 file from 
within Perspective Junior (al- 
though a glance at the File Man- 
ager makes you think you 
could). First, you have to load 
1-2-3, choose FILE, then 
XTRACT, then VALUES, and 
then define the range of values 
to extract, keeping in mind that 
Perspective has a limit of 4,096 
cells. Then you can load Per- 
spective, go to the File Manager 
inside the Data Manager, and 
load the data file. Even if you do 
it right the first time, the process 
is tedious and time-consuming. 
Exporting is also annoying. 
When Perspective saves a 
worksheet as an ASCII file, it 
doesn’t save the structure of the 
data. So your data ends up run- 
ning together, sometimes in 
blocks that are too big for pro- 





Perspective Junior's 3-D Spectral Mapped Contour Surface graph, which creates a 
surface from numerical data, is aimed at scientific and engineering applications. 


grams like /-2-3 to accept. 

In addition to the import/ex- 
port business, the Data Manager 
comes with its own irritations. 
Trying to make sense out of it is 
reminiscent of getting lost in the 
bowels of Boeing Graph, In- 
stead of prompting you for la- 
bels, the Data Manager makes 
you move through layers of sub- 
menus to define ranges for data, 
titles, subtitles, and headers. 
(Three D Graphics believes this 
is an advantage when it comes 
to importing spreadsheets.) If 
you change a parameter that af- 
fects any other parameter, you 
have to go back and update the 
other by hand—I kept wishing 
Perspective Junior would do 
that automatically for me. 

Similarly, if you add or de- 
lete a row or column, you may 
have to adjust your data range 
and redefine your parameters. 
My final complaint about the 
Data Manager is that in order to 
see how your tinkering will 
look, you have to Esc out of the 
Data Manager and into the main 
menu to draw the graph. 

By contrast, Perspective Ju- 
nior’s Print Manager—located 
logically enough in the Files and 
Output submenu—works like a 
charm. (Perspective Junior sup- 
plies drivers for most laser and 
dot matrix printers, HP Paint- 
Jet, Xerox 4020, and Tektronix 
4696.) Through a WYSIWYG 
preview of the page, you can see 
how each of the five different 
box patterns and five different 
3-D riser patterns will look on 
your graph. With Page Set- 
up—a new feature—you can 
easily adjust the position and 
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size of the graph on a page. 

Another new feature in the 
Files and Output submenu is the 
Slide Show Manager, which 
lets you put together an on- 
screen slide show. If you want 
to make a real slide show, how- 
ever, you'll have to buy the Spe- 
cial Option Pak. 

Perspective Junior supports 
Hercules, CGA, EGA, Super 
EGA, and even VGA. (So did 
the final version of Boeing 
Graph, but it was only on the 
market for 6 months.) You can 
play with color at almost any 
point in the program. The cursor 
keys let you cycle through pal- 
ettes, and the PgUp and PgDn 
keys allow you adjust colors 
within a palette. In addition, the 
Custom Options submenu lets 
you change the color of particu- 
lar portions of the graph. 

In making Perspective Ju- 
nior, Three D Graphics has 
done a good job of improving 
ease of use while maintaining 
enough flexibility for most us- 
ers. And they’ve done a great 
job in bringing down the price, 
making Perspective Junior as 
inexpensive as 2-D-only pack- 
ages like Graph-in-the-Box and 
PFS:First Graphics. Of course, 
the best thing about Perspective 
Junior is the gorgeous 2-D and 
3-D graphs it makes. 
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| Perspective Junior | 
| Three D Graphics 
860 Via de La Paz | 
Pacific Palisades, CA 90272 
(213) 459-8525 

List Price: $149.95; Special 
Option Pak, $69.95. 
Requires: 512K RAM, 
graphics display, DOS 2.1 or 

| later. 

In Short: Though slightly less | 
powerful than its predecessor, 
Perspective Junior makes 
generating spectacular 3-D 
graphs much easier. New 
features include anon-screen | 
slide show. page selup, and 
support for PageMaker and 
Ventura Publisher. Notcopy | 
| protected. 
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‘continued from 33 

Having text built into the 
style sheet violates the principle 
of separating text and format- 
ting, but the violation makes 
sense. Samna has correctly per- 
ceived that in many standard 
documents (memos, for exam- 
ple) certain text elements (such 
as the to, from, date, and sub- 
ject headings) belong to the doc- 
ument's skeleton, not to its 
flesh. Those Ami style sheets 
that do include text may be used 
either with or without their ver- 
bal contents, so Ami lets you 
have it both ways. 

Tie style sheet’s contents 
may include bullets and num- 
bers for numbered lists. The lat- 
ter are really numeric variables; 
Ami displays and prints the cor- 
rect numbers no matter how you 
rearrange the list. 

Samna includes 26 prede- 


Modify style: 
Bedy Siegie | 


Biignnent: 


Indestion: 





to a paragraph, you just put the 
cursor anywhere in the para- 
graph and click the mouse on 
the desired element (or press the 
function key that you've as- 
signed to that clement). Chang- 
ing style parameters and creat- 
ing new style sheets is just as 
easy. Gorgeous dialog boxes 
guide you through the entire 
process and let you see the ef- 
fect of any changes before you 
return to the document. 

One important shortcoming 
in Ami's style-sheet implemen- 
tation: nothing in the normal 
screen display tells you the 
name of the current style sheet. 

Frames in Ami can hold ei- 
ther text or graphics. The pro- 
gram supports the .PCX Ver- 
sion 3 and .TIF Version 4 file 
formats, as well as all graphic 
formats supported by the Win- 
dows Clipboard. Putting text in 
a frame is handy for such things 
as making drop capitals to mark 
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instructions—and see your changes. 


fined style sheets along with a 
booklet describing their use. 
The included style sheets are de- 
signed for memoranda, reports, 
overheads, newsletters, propos- 
als, press releases, and books; 
within each category are sheets 
for casual (and dot matrix) use 
and others for formal presenta- 
tions. The booklet effectively 
demonstrates Ami's power to 
make beautiful documents and 
gently points out some aesthetic 
do’s and don’t’s. 

Using Ami’s style sheets is a 
snap. A Windows ‘‘child win- 
dow" lists the style elements 


Ami’s Modify Styles command lets you change a style sheet—a stored set of formoning 


defined in the current style | 


sheet. To assign a style element 


the beginning of major docu- 
ment sections. 

When you create a frame, 
Ami presents you with a small 
box in the center of the screen. 
After sizing and positioning the 
frame, you can import your text 
or figure. A graphic, once in- 
stalled, can be kept at its full 
original size, resized to fit the 
frame dimensions, or simply 
cropped to please. 

A variety of *‘flowing’’ op- 
tions let you control the way the 
main document interacts with 
the frame. You can have the 
main text flow all around the 
frame, like a stream around a 
rock, Or you can have it jump 





Unrecegeized word: Upchurch 


Replace with: (USI 
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Ami contains a decent spelling checker, which pops up like the Help screen. Unfortu- 
nately, the package doesn’ t have a thesaurus yet. 


over the frame (so thete's no 
text to the left or right of the 
frame). Or you can simply run 
the text through the frame as 
though it weren't there—speci- 
fying whether the frame con- 
tents are cither transparent or 
opaque. 

So much for the good news. 
What’s less than fabulous about 
Ami is the relatively slow screen 


update that comes from working | 


in a graphics environment. 
However, in order to cope with 
this constraint Samna included a 
*‘draft mode’ in which Ami dis- 
plays words only—with no for- 
matting whatsoever. For maxi- 
mum speed, you can work blind 


in draft mode and just toggle in | 


and out of “‘layout’’ mode when 
you want to check how things 
are going to look on paper. 

Writing in draft mode is 
something like writing io the 
Windows Notepad. The font is 
the same, and the screen perfor- 
mance is comparable. As any 
Windows user knows, you can 
move through a page of Note- 
pad a lot more quickly than you 
can move through a page of 
Windows Write (which is com- 
parable to Ams layout mode). 
But it's still nothing like blast- 
ing through a document while 
writing in XyWrite. 

Three additional complaints: 
search-and-replace options are 
limited, and to search only, you 
have to specify a null replace- 
ment field; scrolling in layout 
mode is page oriented, which 
means you never get to see the 
end of one page and the begin- 
ning of the next at the same 
time; and the manual is quite a 
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bit on the light side. 

Ami has no thesaurus, but it 
does include a decent spelling 
checker. It also has no merge 
capability. Look for more-ad- 
vanced features such as these in 
Ami Professional, a souped-up 
version scheduled for shipment 
in the spring. 

The bottom line? For short, 
highly formatted and/or highly 
standardized documents, Ami is 
a capable product and a pleasure 
to use. For plainer output and 
high-volume production, use 
your favorite text-based proces- 
sor. P 


Ami, Version 1.0 
Samna Corp. 
5600 Glenridge Dr. 
Atlanta, GA 30342 
(404) 851-0007 
List Price: Introductory, $149; 
after 120 days, $199. 
Requires: 640K RAM, 286- or 
3%6-based computer, Microsoft 
_ Windows-compatible graphics 
display (Hercules, EGA, or 
VGA), hard disk, Windows- 
compatible mouse (optional), 
DOS 3.0 of later Comes with 
runtime version of Microsoft 
Windows, 
In Short: A style-sheet-driven, 
graphics-based word processor 
well suited for short, highly 
formatted documents. Not copy 
protected. 
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BY GUS VENDITTO 


After years of referring people 
to PC Magazine articles with 
my own overloaded memory as 
the search engine, it’s a great re- 
lief to be introducing Computer 
Database Plus, an on-line ser- 
vice that will find articles in 
most every computer publica- 
tion and print either the full text 
or an abstract to screen. 

Now available as a menu 
choice from PC MagNet, Com- 
puter Database Plus holds every 
article that has appeared in PC 
Magazine since January 1987. 
The text from 47 other comput- 
er-related publications, includ- 
ing PC Week, MacUser, Wail 
Sireet Computer Review, Mini- 
Micro Systems, Personal Com- 
puting, and Lotus Magazine, is 
also here, plus abstracts from 
more than 50 others. There's a 
total of over 27,000 full-text ar- 
ticles and more than 43,000 ab- 











Plus and PC MagNet 


You need to be a member of ei- 
ther PC MagNet, PC Maga- 
zine’s on-line interactive ser- 
vice, or CompuServe to use 
Computer Database Plus. When 
you're ready to join, you'll need 
tohave your credit card at hand, 
your modem turned on, and 
your communications software 
cranked up. 

Set your communications 
protocol at 7E! (7 data bits, 
even parity, one stop bit), and 
your modem at either 300 or 
1,200 bits per second. 

There are more than 500 
phone numbers (at least one in 
every area code) but choose one 
of these for now: Boston, (617) 
542-1796, Chicago, (312) 693- 
0330; New York, (212) 422- 
8820; or San Francisco, (415) 
956-419}. 

Have your software dial one 
of the numbers. 





























How to Join Computer Database 


| stracts in the database. 

| That's a lot to look through, 
but searches go quickly. When! 
called at 2,400 bits per second, 
simple searches (finding all the 
occurrences of ‘‘Intel Above 


than 5 seconds. More-complex 
queries (all 1,043 articles in 
which both Lorus /-2-3 and 
macros are mentioned) took as 
long as 1] seconds. 

Computer Database Plus can 
be accessed only through the 
CompuServe-PC MagNet net- 
work, which handles billing via 


database resides on a series of 
DEC VAX 8650s run by Infor- 
mation Access Corp. (a subsid- 
iary of Ziff Communications 
Corp., publisher of PC Maga- 
zine). It's not cheap, with a $24- 
per-hour surcharge added to the 
$12 per hour billed by Compu- 
| Serve. In addition, any full-text 
article you print to screen costs 
an extra $1.50; abstracts, which 
can be lengthy, cost $1. But if 





When the modem connects, 
press Ctrl-C. At the HOST 
NAME prompt, enter CIS. At 
the USER ID prompt, enter 
177000,5000. At the PASS- 
WORD prompt, enter 
PC*MAGNET. At the ENTER 
USER AGREEMENT NUM- 
BER prompt, enter Z10D8903. 

You're now in PC MagNet 
and can join conversations be- 
tween readers and the editors, 
download utilities and batch 
files, or select the Computer 
Database Plus prompt from the 
menu. If you need to find a 
2,400-bps access number or one 
in your hometown, enter GO 
PHONES from any prompt. 

After you’ve used Computer 
Database Plus, you can retum to 
PC MagNet by entering GO 
PCMAGNET at any prompt. 

To sign off, enter BYE at 
any prompt.—Gus Venditto 
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Computer Database Plus: Fast On-line 
Searches of 70,000 Computer Articles 


you save old issues, the search 
facility may be all you need. 

The software guides you 
through searches with menu 
choices. You can take a broad 
scattershot approach or use a 
more scientific method. 

To begin your search with a 
wide net, you can choose to sift 
through every single word in the 
database for any term, product 
name, or person. You can com- 
bine terms, use wildcards, and 
do proximity searches. 

For instance, | set out to find 
references to 7-2-3 macros that 
dealt with amortization. | began 
the search by selecting, from the 
menu, a search for words occur- 
ring anywhere. It prompted me 
for the search term, so | entered 


macro* and [123 and 
123] 


in 11 seconds, |! was told that 
there were 943 references. Then 
1 chose to narrow the search, 
this time adding ‘‘amortiz*”* to 
the search string. Now ! had a 
more digestible list of 23 hits to 
look at. When | entered “*S1,"" 1 
received a scrolling list of the 23 
references with issue dates and 
numbers. 

You won't need any help to 
find your way through the Com- 
puter Database Plus menu op- 
tions, but it helps to have a mod- 
icum of CompuServe savvy. 


For instance, it helps to know | 


that entering M will bring you 
back to the menu you last select- 
ed; and prefacing any menu 
choice with S will get your re- 
sponse scrolling quickly, in- 
stead of pacing in, screen by 
screen. If things are going by 
too quickly, enter Ctrl-S to sus- 
pend a scrolling screen (hitting 
any key will start it up again), 
and type Ctrl-C to cancel an in- 
Struction that’s executing. 
Right now, the help files 
stored on Computer Database 
Plus are less than useful: they're 
confusing. Fortunately, im- 
provements are in the works. 
While you'll find all of the arti- 
cles in PC Magazine covered, 
you can't get at features tables 
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and code listings just yet. Some 
tables will be added in coming 
months as binary downloads, 
program code and executable 
utilities are from PC Magazine 
stories is available now on PC 
MagNet. 

Computer Database Plus's 
performance speed is probably 
equivalent to Computer Li- 
brary, the CD-ROM also pub- 
lished by Ziff Communications 
(see First Looks, page 46, PC 
Magazine, January 17, 1989); 
Computer Database Plus has the 
advantage of going back longer 
than the | year that Computer 
Library provides. 

Computer Database Plus is a 
research tool, but it’s probably 
going to be most useful as a way 
to better use old issues of PC 
Magazine and the other comput- 
er publications you read. 

The ultimate test, | suppose, 
is whether you can find what 
you're looking for faster by di- 
aling into Computer Database 
Plus or by poring through your 
back issues until) you find the 
right page in the right issue. 
And that's a test of your own 
memory. PC 
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Compuler Database Ptus 
Information Access Corp. 
364 Lakeside Dr. 

Foster City, CA 94404 
(800) 227-8431 

Requires: Modem (300, 1,200, 
or 2,400 bits per second) and 
communicalions sofiware. 

ist Price: $36 per hour (a $24- 
per-hour charge is added to 
CompuServe's $12-per-hour 
sale); $1.50 per full-text article 
and $1 per absiract printed lo 
screen. 

In Short: A 24-hour on-line 
service that offers searching 
through the full text of 48 
computer-selated publications. 
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BASICS BASICS II DECORATIVE 
Roman = Roman Italic Coop 
Helvette Amertype Abbey 
Rockland [Big City Beget 
Chancelor Optimis Orna 
BOOK SANS SERIF FIXED 
Garamet Avanti Courier 
Basque Gillies Prestige 
Centrum Olivia Letter Gothic 
Palatine Galaxy Line Draw 


e 
n price alone it’s a A Two Gl h reports, documents and 
():: deal, but ny 1X presentations. 


there’s more, 
lots more. 

Glyphix fonts save you 
hours of downloading and 
megabytes of storage 
because they're generated “on the fly” from within 
WordPerfect and/or Microsoft Word. Our unique font 
management software builds drivers and adds them to 
your standard list of fonts. You simply pick your fonts 
from the menu and your selections are created and 
downloaded to the printer when you print your 
document...in seconds. 

And Glyphix fonts will work right alongside any 
Bitstream and/or Hewlett Packard soft fonts you may 
already own so once you have our font manager you 
can go right on saving as you add fonts to your 
library. That’s important because using the right 
typeface can be as important as choosing the right 
words, That's why the WordPerfect 5.0 font menu 
supports up to 256 fonts. They add professional style, 
impact and just the right tone to your letters, memos, 


“Glyphix fonts require an IBM PC, AT, XT, PS/2 or compatible with 64K RAM: a hard 
Grive, LaserJet Plus, Series Il or compatible printer, MS-DOS 2.0 or later. Glyphix 
lets you pnnt up to 30 point type on a LaserJet Plus and up to 60 pt on a Series II 
without additonal memory Glyphix Font Managers are avaiable for Microsoft Word 
and WordPertect 4 1,42 & 5.0 Glyphix fonts work with most popular word 
Processing sottware, Ventura Publisher and Aldus Pagemaker. 


Glyphix is a trademark of SWFTE International, Ltd All other products are trademarks and or registered trademarks of ther manufacturers. 





Start saving today. 


k ont Sets-$149.95 patna parr volclrea 


$149.95. That's eight 

scalable LaserJet fonts 
from 6 to 60 point*, in portrait and landscape, 
italic, bold and bold italic for $149.95. And if 
you don’t already have our WordPerfect or 
Microsoft Word Font Manager, order one and 
any set of four Glyphix fonts at our regular 
price and we'll send you a second set of four 
fonts, absolutely free! Both of these great offers 
are good through February 28, 1989. 


“ORDER TOLL FREE 


800-237-9383 ae Ft 
| 


IN DELAWARE CALL. (302) 429-8434 | Ss 


Name 

! Address . I 

| 1 WordPerfect 50. $7995 oe — ae l 
DO MS Word40 $7995 eo | 

1 Glyphox Font Disks Include $5 shipping and handling with all orders 

| comats four typetaces Add $2.50 for second item and each additonal | 
C Basics $99.95 tem Al] Swfte products carry a 40 day, money 

] D Basics 0 $99.95 back guaranice | 
D) Book $9995 CHEGS PAYABLE. SWETE INTL. LTD 2/14/89 

| DD Decorative $9995 } 
1D San Serif $99.95 

| 2 Pred Fons $9995 | 

J casphix 1ypetace | 

el 


© Swite Intemational, Lid 1988 
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Grammatik Ill, RightWriter 3.0: Grammar 
Checkers Get ‘Smarter, but Not by Much 


BY JONATHAN MATZKIN 


Writers scoff at grammar check- 

| ing software with the same ner- 
vous disdain that assembly line 
workers once heaped on indus- 
trial robots. The latest PC-based 
analyzers, Grammatik tt ($99) 
from Reference Software and 
Marking Phrases 


Optians Quit 


4 
Dear Sirs: 4 


I constructed a booby- 
trapped paragraph full of badly 
misused words, comma splices, 
and run-on sentences. This liter- 
ary atrocity came through 
Grammatik Ul and RightWriter 
virtually unscathed. Neither 
package objected to the sen- 
tence ‘Charley, that sweat boy, 
gave me some flours,”’ though 
RightWriter did ask, inappro- 


A avazing event has recently tehen place. 


Check A amazing 


Problew Article esage 


Advice 


P18 - Hoxt problen FB - Mark probles M6 


F9 - Rdl¢ problce 





Uwe a0 Por wards heylwning with 4 vowel sound 


‘Ignore errer type | fron nes oo 
genre phrase from now on 


Grammatik II's shick edinng environment lets you fix problems in your document with- 


out returning to your word processor. 


RightWriter, Version 3.0($95), | 


from RightSoft are improve- 
ments over earlier versions, but 
neither is likely to throw many 
scribes out of work. 

Both programs now catch 
some mistakes they once ig- 
nored, and both have been sig- 
nificantly redesigned for greater 
ease of use. For the harried 
businessperson with too much 
to write and not enough time to 
write carefully, either program 
could be helpful. Anyone ex- 
pecting the software equivalent 
of a human editor, however, 
will be greatly disappointed, 
since Grammatik 11] and 
RightWriter 3.0 still ignore 
many fundamental writing 
faults. 

Grammatik Hl and Right- 
Writer 3.0 use rule-based artifi- 
cial intelligence techniques to 
analyze sentence structure. 
Both programs work fine within 
their knowledge bases but stum- 
ble when confronted with an un- 
anticipated error. 


priately, if | needed a comma af- 
ter *“*Charley.”” Similarly, nei- 
ther program found much 
wrong with *‘The cow jump 
over the moon when | get home 
I will has a drink of water the 
weather have being strange re- 
cently."’ RightWriter found 
nothing wrong at all. Gramma- 


At<e_Gh, BEPLACE & BY An 
5) apazlag(<e_U9. IR THIS 
JUSTIFIED? anazing *)) event 
bes recently taken place. The 
Advisery Board of the Associn— 
tlos For Good Grasecr In Coe 
pater Publicetlons has reached 
It’ declalon(<e_¢18, SHOULD 
reached It'w decluloe BE POS- 
SESSIVE? 90> for « wlener of 
thin year’s People ln Coe 
pater<<e_Ci, NMUSUAL CaPl~ 
TALIZATION: COepater 9>> Pub- 
Ilcatione Contest. <<°_63. 
‘SPLIT INT@ 2 SENTENCES? 


#>><<e_$3. LONG SENTENCE: 27 
WORDS #)> ¢ 

ee ee 
chose as floslists for the 
award wore 3 wouen. The affect 


tik/II flagged "‘has adrink’’ and 
“the weather have,”’ but only 
suggested a correction for the 
first mistake. Suffice it to say 
that neither program caught 
some very basic mistakes. 

They are very good at catch- 
ing certain writing weaknesses, 
however, like passive sen- 
tences, missing quotation 
marks, and, in some cases, 
faulty subject-verb agreement. 
The latter is a definite improve- 
ment over earlier grammar- 
checking software. 

You can heavily customize 
both packages, but that defeats 
the purpose for users who want 
an expert to proof their work. 

Both RightWriter and Gram- 
matik it did well with subject- 
verb conflicts. 

Grammatik lt did a particu- 
larly good job of catching gen- 
der references, which has be- 
come increasingly important in 
business writing. Both Gram- 
matik lil and RightWriter allow 
you to **tum off” rules that you 
don’t want the package to act 
on. So you could, for instance, 
prevent either package from 
routinely flagging every occur- 
rence of the words Ais or her. 
RightWriter also lets you select 
different rules by specifying the 
kind of writing you are doing, 
whether it is business writing or 
fiction, 

Both Grammatik Ill and 
RightWriter are simple to use. 


RightWriter, Version 3.0, generates an output file with comments merged into the text. 
You read and edit the file with your word processor. 
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Reference Software Inc. 

330 Townsend, #131 

San Francisco, CA 94107 
(415) 541-0222 

List Price: $99; upgrade from 
Grammatik ll, $29. 

Requires: 512K RAM, com- 
patible word processor, DOS 
2.0 or later. Not copy protected. 
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RightWriter, Version 3.0 
RightSofi Inc. 
4545 Samuel St. 
Sarrsota, FL 34233 
| (813) 922-0233 
List Price: $95; upgrade $35 if 
| earlier version bought before 
| June 15, 1988 (upgrade free 
otherwise). 
Requires: 384K RAM, DOS 


=) 


Either one can be run from the 
DOS command line or from a 
menu. While RightWriter gen- 
erates an output file, with com- 
ments merged into the text, 
Grammatik Il allows you to 
edit your document without re- 
turning to your word processor. 

After you tap Alt-B to initi- 
ate Grammatik Ult's analysis, 
the program throws you into its 
editor and highlights each sus- 
pected problem, allowing you 
to make immediate corrections 


| 2.0 of later. Not copy protected. 





| if you choose. 


RightWriter leaves your 
original input file unchanged 
and puts all of its comments in 
an output file. That seems less 
convenient than the on-the-fly 
editing Grammartik III permits, 
but you may actually prefer to 
have your original document 
left untouched. 

For basic business writing, 
Grammatik tl and RightWriter 
3.0 offer help with some com- 
monly found problems. Neither 
will truly edit your work, how- 
ever. Asin the past, they tend to 
overlook most fundamental 
grammar mistakes while reli- 
ably reporting some of the finer 
points of style and usage. 








Don't drag your PC along! Take the shortcut 
between programs and files with Software Carousel: 


Why get dragged down by that 
old PC technology? 
ite che <n of today’s 
PCs, there's one thing they still don’t do. 
And that’s work the way people work. 
lumping from one task to another—from 

gets to memos to phone calls and back. 

So every time you need to change 
programs—or just look at another file—it's 
the same old, tiresome routine —saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the “next generation” of computers. 
Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly 
way to switch almost instantly from Word. 
Perfect to 1-2-3 tod BASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving —or wasting a precious 
moment of your time. Or your computer's 
memory. 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of chese software 
slots, so youcan load up to ten programs. 

Need to crunch numbers? Hit a key and 
there's your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just me over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s like all 
your programs are “pop-ups,” just ahotkey 
away. 

Or load the same program intoa few dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 
Here's the best part of all. 

You may have heard about some other 
“environment” programs that claim todo 
something similar to Software Carousel. 
But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only some software. Software Carousel 


ry * b a 
Can t lieve how lf i needs 
wel it works, Who 80386? ‘ 


“Unlike other attem 
attempts (e,.¢. MS Window: i 
and its" » DesaView t 
“oes not intrude its bersonality” on he Aout works, isnot fale 


Ralph & Panzer, Inc., Seattle WA thing that we do,” 


“ urch, Rolling Hills F : 
Stell my problems with resident soft vee 
wralher Affourut, West Ishp, NY 
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works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a workingenvi- 
ronment chat’s complex, unfamiliar, wich 
cramped little windows and strange com- 
mands, Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM® 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you'll agree, that with this 
kind of , convenience, and next- 
generation performance, $79.95 isa small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 
If, after chirty days, you're not satisfied chat 
Software Carousel is the right way to get chat 
old PC technology off your back, we'll gladly 
arrange for a refund of your purchase price. 


EA ee 979” 
SOETLOGIC 


SOLUTIONS 
One Perimeter Road 
Manchester, NH 03103 
(603}-627-9900 in NH 


Call 800-272-9900 


IBM ws a cegestered trademark of #6 
‘Business Machines Corporation. 
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Quicken 2.0 
Intuit 





















Lotus 1-2-3 2.01 
Lotus Development Corp. 


WordPertect 5.0 
WordPertect Corp. 





The Top Ten Sellers list ranks 

PC business programs according to 

their sales totals in the week ending De- 
cember 3. The charts that appear to the left 
of each program's name show how the pro- 
gram's sales ranked each week for 5 weeks. The 
hash marks at the bottom of each chart represent each 
of those 5 weeks, beginning with the week of October 31. 
Oramatic shifts in a particular program's ranking may be the 
result of sales promotions conducted by individual retailers. More 
than 12,000 individual locations contribute to the list. 


Integrated software is one of the quieter software cate- 
gories; each of the major products receives regular 
revisions bui fails to get the pubticity that leaders in 
other categories receive, probably because the pro- 
grams are unspectacular workhorses. 

in light of recent upgrades to virtually every major 
program, we thought it was a good time to ask PC 
MagNetcatiers what they use. The biggest surprise was 
Microsoft Works, one of the newest entrants but clearly 
one of the most vibrant. 

The surveys are open to all PC MagNet callers; see 
the sidebar ““SMOOTH by Modem” in this issue’s 
Utilities department for detatls on joining. 


Fastback Pius 2.01 
Fifth Generation Systems Inc. 








Sales information compiled by tngram Software Inc. and PC Connection tnc. 
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Ot buoyed by a re- 
cent favorable review in 
PC Magazine's After Hours 
section (December 27, 
1987), slid past Lotus 1-2-3 
for the top spot in early De- 
cember. A second-place 
position would be 
cause for jubilation 

among most 

other soft- 


The Norton Utitities 
Advanced Version 4.5 
Peter Norton Computing 


PFS:First Choice 3.0 
Software Publishing Corp. 


Turbo C 2.0 








ware makers, but for Lotus, it 
represents weakness. Last 
year at this time, 1-2-3's hoid 
on the top spot was unbroken 
month after month. 

One of the most intriguing 
success stories in the Top 
Ten Sellers list is Borland's 
Turbo C, Although BASIC is 
stilithe most widely practiced 
programming language on 
PCs, Turbo C's continued 
success is helping to erode 
BASIC's preeminent posi- 
tion. Microsoftis doing almost 

as well with its combination 
of Quick C and Microsoft 
C 5.0. 


Borland Intemational inc. 


—— 3 | PC Toots Detuxe 4.3 
Central Point Software 


Altways 
Funk Software Inc. 


10 TurboTax ‘88 
ChipSott Inc. 


Rankings are 
based on net sales 
by unit; returns are 
subtracted from 
gross sales. 


ts integrated software 
used in your company? 
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The improvements we've seen in 
laptop screens over the past year 
have really been the result of 
manufacturers making use of 
existing techniques. Mitsubishi 
and Zenith made the greatest 
breakthrough of 1988 by putting 
fluorescent tubes behind their 
liquid crystal displays; others 
followed. Compag produced the 
first VGA screen by taking a 
fluorescent-backlit LCD display 
and manipulating the pixel inten- 
sity with logic chips to such an 
extent that 16 distinct levels of 
gray are possible. 

The technology needed to 
make the next leap is not likely to 
be so readily available. Both 
Sharp and Hitachi recently un- 
veiled prototypes of portable 
computers with color screens 
that reveal] a fot about the state of 
research in color displays. 

Sharp found a way to add 
color with an ingenious but 
simple twist on current LCD 
technology; unfortunately, it’s 
not a promising formula. 

Sharp calls its technology 
‘double super twist,”” meaning 
it uses twice as much of the tech- 
nology used in other supertwist 
LCDs: two separate multilayer 
sandwiches are used on either 
side of an RGB filter to produce 
color VGA emulation. It can 
register 512 colors atamaximum 
resolution of 640 by 480. 


PTOPS EVER BE READY? 








Unfortunately, the result- 
ing colors are weak and the 
text characters dull. Without 
Major improvements, this is 
not a technology with much 
promise. 

Hitachi, however, uses thin 
film transistors in an active 
matrix LCD to produce a 
screen with brightness and 
clarity equal toCRT monitors. 
The Hitachi prototype is a 


| 640- by 200-pixel display in 


which each pixel comprises 
three separate dots, one each 
for red, green, and hlue. A 
separate thin film transistor is 
used to switch each of the 
384,000 dots in the display. 
Hitachi uses an unusual 
arrangement of color dots in a 
stripe pattem. There's a sepa- 
rate horizontal line for cach of 
the three colors, repeating ev- 
ery three rows down the dis- 
play (a red stripe, then a green 
stripe, then a hlue stripe). CRT 
monitors use a triangular pat- 
tem: each horizontal line is an 
alternating series of red, 
green, and hlue phosphors; the 
lines above and below are 
composed of the same series 
but the color order is stag- 
gered. Thus an interleaved tri- 
angular pattern is formed, 
making characters more com- 
plex and reducing the dis- 
torted effect that could be 


Which integrated software 


programs are used at your company? 








caused by using separate dots in 
generating uniform color. 
Clearly, Hitachi’s color stripe 
pattern was devised to save ex- 
pense in working with the filters 
that are placed over the transis- 
tor-LCD combination generat- 
ing each dot. 

When viewed at a normal 
distance, the images and charac- 
ters are remarkably sharp and 
vibrant. But Hitachi has built 
only a small, 6.3-inch screen, 
and distortion may be a problem 
if the technique is applied to a 
more standard size. 

In any event, Hitachi’s suc- 
cess is encouraging and makes it 
likely that the first color laptops 
will be on sale in about a year. 


The 486 Is Duc in 1989 

As the new year progresses, 
there’s one product this column 
is certain to follow: Intel's 
80486, Although leading soft- 
ware and hardware companies 
have been privy to the chip's 
specifications, as of this writing, 
Intel still refuses to discuss the 
chip’s specs. Intel president 
Dave House recently confirmed 
that the chip will be fully com- 
patible with its predecessor, the 
80386, and would run DOS and 
OS/2. 

Current speculation among 
hardware makers is that the first 
486 personal computers will 
represent a twofold perform- 
ance boost over 386 PCs, witha 
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Where did you buy this software? 





price probably halfway between 
a 386 PC and a typical Sun 
workstation. The most likely 
application for such a flying 
machine would be sophisticated 
CAD software. 

Two of the strongest rumors: 
it will incorporate the bulk of the 
math coprocessing features of 
the 80387; and it will be able to 
virtualize the 286, meaning 
multiple sessions of 286-spe- 
cific programs (like OS/2) could 
be launched. This second fea- 
ture makes new blockbuster 
server software possible. 

It’s far too soon to speculate 
on the chip’s speed. As of this 
writing the first 33-MHz 386 
chips were in testing, and it’s 
safe to assume that the 486 will 
probably ship at a speed higher 
than the fastest 386 then avail- 
able. 

Intel refuses to say when it 
will beready, but youcan expect 
that the first 486 PCs will not 
ship before early 1990. 

Meanwhile, Intel says it is 
developing a RISC (reduced 
instruction set chip) for the 
80x86 line but refuses to say 
exactly what features it will of- 
fer. The most likely RISC chip 
will be a 386 designed to 
provide Lotus }-2-3-style num- 
ber crunchers with their dream 
machine. Other, application- 
specific chips are likely, such as 
RISC server chips. 

—Gus Venditto 








theory anyone could appreci- 


A 2’. ate: If you want to stay out ofa 


a <r bind, you've got to be flexible. 


- 4 H arry Houdini had one 







We agree. In fact, that 
»* theory is exactly what's 
behind EXTRA! Connectivity 
Software™ 

For instance, if you're 
currently linked via coax or 
modem but you plan to switch 
toa LAN, EXTRA! gives you 
the freedom to connect all 
three ways. And that includes 
LANs using IBM's Token-Ring 
Interface Coupler (TIC). 

It's flexibility like this that 
prompted PC Magazine to 
name EXTRA! as its Editor's 
Choice for PC-to-host software 
running on LANs. 

There's something else we 
don't want you to forget about 
EXTRA! It’s your memory. 
EXTRA! uses so litte of it, you'll 
have plenty of RAM left on 
your PC. 

Plus, Attachmate's devo- 
tion to total IBM® compatibil- 
ity assures you that you'll never 
get dead-ended by proprietary 
protocols. 

Which reminds us of 
something else Houdini 
used to say, “Don't get PC 
into anything you cant } 
get out of later” and 


Pike 





EXTRA! 
3270 ae 
SOFTWARE 





/ | . * In Washington state: 206-644-4010 
Attachmate Corporation. Bellevue Washington, has trademarked EXTRA! Connectivity : 
Software 1BM is a registered trademark of International Business Machines Corporation 





Presenting The Houdini Theory 
Of Micro-To-Mainframe Connectivity. 
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Engineering Design Environment Links 
Sketches to Mathematical Models 
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BY JEFF PROSISE 


A big part of any engineer’s job 
in designing mechanical or 
structural components is con- 
ceptualizing the design, analyz- 
ing it, and documenting the cal- 
culations on paper. CAD 
systems help in the conceptual- 
ization phase but provide litte 
analytical support. Mechanical 
Engineering Workbench, anew 
software package from Icon- 
nex, seeks to change all that by 


assembled from ’’mecha- 
nisms.” Four types of mecha- 
nisms are supported. Equations | 
are entered in the Equation 
Mechanism. Input parameters 
are defined and assigned names | 
and units in the Worksheet 
Mechanism, which has the 
same terse row-and-column for- 
mat as a spreadsheet. IIlustra- 
tions are created and constraints 
applied in the Geometry Mecha- 
nism. And detailed reports, 
which draw on the information 
contained in the other three 
mechanisms, are produced with 


With ME Workbench, an engineer can 
define an equation, provide inputs, and get 
instant graphical feedback. 


letting engineers play ’’what- 
if’ with their designs the same 
way accountants play ‘’ what- 
if’ with their spreadsheets. 

ME Workbench might best 
be characterized as an engi- 
Neer’s spreadsheet. It allows the 
engineer to define the equations 
that govern a problem, provide 
inputs, and get instant graphical 
feedback on the results. Para- 
metric design studies are a snap 
as you vary the inputs and gauge 
their effects on the output. 

For example, to determine 
the end deflections of a cantile- 
vered beam for a range of point 
loads, you would build a mathe- 
matical model with load magni- 
tude defined as a variable. By 
entering a range of possible val- 
ues and recalculating each time, 
you could quickly determine the 
resultant deflections. And by ty- 
ing in a sketch illustrating the 


geometry of the beam, its end | 
conditions, and the locations | 


and magnitudes of the applied 
loads, you could set the problem 
up so that ME Workbench up- 
dates the sketch to show the 
beam’s angle of deflection un- 
der each loading condition. 

The components of a design 
problem—which ME Work- 
bench terms a ’‘project’’—are 








the Report Mechanism. 

The beauty of ME Work- 
bench is that all the elements of 
a design are linked together, 
even though they reside in dif- 
ferent mechanisms. For exam- 
ple, if you construct a cylinder 
in the Geometry Mechanism 
and tie its diameter back to a 
value in the Worksheet Mecha- 
nism, changing the diameter 
within the worksheet will auto- 
matically update the sketch in 





the Geometry Mechanism. Re- 


sults derived from the Equation | 


Mechanism will reflect the new 
input diameter. 

ME Workbench even under- 
stands units. The default system 
of units can be set to CGS (cen- 
timeter-gram-second), MKS 
(meter-kilogram-second), En- 
glish, or a user-defined combi- 
nation. Type ’’| in’’ inresponse 
to an input prompt with ME 
Workbench in CGS mode, for 
example, and it will automati- 
cally convert your entry to 
*°2.54.cm.’’ When you enter an 
equation in the Equation Mech- 
anism, it calculales the correct 
unit notation for the result based 
on the terms on the right-hand 
side of the equalion. It’s even 


| smart enough to recognize 


pounds per square inch as a 
pressure term and report it as 
gi? 

ME Workbench runs ina rich 
graphical environment based on 
Digital Research’s GEM inter- 
face. Each mechanism occupies 
its own window. Under mouse 
control, windows are easily 
moved around the desktop and 
resized to larger or smaller pro- 
portions. One minor but annoy- 
ing drawback to running an ap- _ 
plication based on GEM is that 
after it’s installed, you'll sud- 
denly find your hard disk’s root 
directory cluttered with several 
GEM-related subdirectories. 
But it’s a small price to pay for 
the convenience of the clean and 


File Edit Systen Calculate Format Equations 





[mM] EXAMPLE scales e 
12 P_Final = @_Initial * V_Initial/U_Final . 


Force = _Final * Pl ® D_Shaft"2/4 


Results 
WS V_Initial Is 
16 V_Final is 
17 P Final is 


71,92 in*3 
71,12 in*3 
+ 











Mechanical Engineering Workbench helps you sketch your design problems. Sketches 
include such detatls as constraint placement and can be linked to mathematical models, 
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Mechanical Engineering 
Workbench, Version 3.5 
Iconnex Corp. 
1501 Reedsdale S1. 
Piitsburgh. PA 15233 
(412) 321-8890 
List Price: $2,950 
Requires; 640K RAM, IBM 
PC AT or compalible, hard disk 
(LOMB minimum), EGA wilh 
256K RAM, math coprocessor, 
mouse, DOS 3.2 or later. 
In Short: A graphical design 

' and analysis environment thal 
lets engineers play ‘‘whal-if"’ 
with their designs by linking 
sketches to mathematical mod- 
els. Copy protecied by parallel 
port key. 
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logical windowed interface. 

The ME Workbench docu- 
mentation is composed of a 
well-written Reference Manual 
housed in a three-ring binder, a 
Leaming Guide, and a Tech- 
niques Manual. The 119-page 
Learning Guide provides a self- 
paced tutorial that steps you 
through the process of con- 
structing and exercising a model 
gas piston. The Techniques 
Manual offers additional exam- 
ple problems and insighi from 
the authors on what ME Work- 
bench is and how it should be 
used. The overall quality of the 
documentation ranges from 
very good to excellent. And the 
$2,950 list price includes toll- 
free telephone support and free 
upgrades fora year. 

ME Workbench is not a draw- 
ing-production package in the 
same sense that AutoCAD and 
Cadkey are, although it does have 
provisions for IGES and .DXF 
output of geometric entities. It is 
easy enough to learn that you can 
expect to be analyzing real prob- 
lems with il in a matter of hours. 
For the engineer who frequently 
finds himself iterating to reach an 
optimal design configuration, the 
cost of ME Workbench could be 
justified based on nothing more 
than the precious time it would 
save. PC 








Watch for our weekly ads in the centerfold of 
Sunday's New York Times second main section. FOR CONNECTIVITY 


OUR NETWORKING 


MAXUM 286 
30 DAY MONEY-BACK GUARANTEE! 


Buy with confidence. The acclaimed 286 computer offers high 
quality with exceptional performance and vaiue. You also get 
one-year on-site ‘GE service and access to our direct Technical 
Support Hotline. We're so sure you Il be satisfied that we back 
your (286) purchase with a 30 day money-back guarantee pro- 
viding it’s in the original configuration and packaging as dett- 
vered and has not been altered, modified or damaged by buyer. 
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‘Pormelseraipors SAIS 


| Mode 3. 


Now Alsi 


Available 
Premium 286 
40MB* Hard Drive System 


$1799 serncecxvenw 


386/20MHz 
40MB* Hard Drive System 


wie 92905 ee 


LEADING EDGE’ 
Model D2-30 ~ 
30MB Mono System 


© BO286—6, B & IOMHZ + 640K RAM 
© 12M6 drive © 12° mono monitor 
EGA CGA, MDA & HGM adaptor 
* MS 00S 32 & CW Basic 


$1595 


Model 02-65 with coms $1995 








Includes 


DOS & 
BASIC 








WYC stores open Sun 10-5, Mon-Thur S-6, Pri 9-2. Long Island store open 
Monday-Wednesday 10-8, Thursday 10-0, Friday 10-1. 


ads. We are not responeibie for typographical errors Quantioies may be brnited on some items, 


" 
Lease it with LeaseCcard 

Lease quotes for equipment between S$00 & 53999 are Dased on 44 monthly payments Lower 

rates and 4260 monthly oavments are available for equipment purchases totaling $4000 and 

Up Only frst payment needed! Tax and freight agaitdonal. Rates aoply tO commercial and profes 

ioral leases onfy Prices vabd @rougn February S, 1988 


mait Order Address: 
36 East 19th 








Twice the speed, Twice the power, 
Half the price Offers graphics, 
macros and everything a state of 
the art spreadsheet should. 


$4995 


business software spreadsheet, 
@raphics and database In one Fully 
integrated package 


$99995 


A powerful high speed word pro- 
Cessing program with an integrated 
spelling checker that makes 
creating profeswonal oocuments 
easier than ever before 


$17495 


Diskettes 
A name that has been trusted for 
Quality products And Itke ail kodak 
products Kodak diskettes provide 
Quality & reliability for data storage. 
5%" 25-2D (3600) we 79 


514" 25-Hb ¢1.28) 

3%" 25-20 (720K) 

Sve" MF2ZHO.. . 
(volume aricing srailabie! 


+1699 
18.99 





To order in NY. Stat 


Street, N.V.C. 10003 


ounts Welcome 
g avaliable, please call. 
please see information box below 


corporate Acc 
Volume purchase pricin 


For store locations, 
















Managing Your Money 
Tne financial software that does it 
allt Manages your checkbook and 
bugget, stocks and bonds reat 
estate taxes loans and mortgages 


== Fifth 


=== Generation 
mr SY STEMS 





Fastback Plus 
witn an amazing array of new 
Fastback Plus Is the most 
powerful hard disk backup soft: 
ware available 


5% a3" $109°5 


Version 201 

A fully integrated spreacsneet with 
business graphics and database 
with easy CO use Macros that let 
you tum nundreds of commands 
INCO just one 


Pro-Tech 
Laser Paper & Film 





500—8% xt white 6.50 


250-814 xt ivory, Grav 


br Blue 
LASER TRANSPARENCIES 
50—8'% xt! 34.95 


LASER ULTRA COAT 
For master print & paste-up 
250-812 xt 19.95 
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e call 1-212-608-6934 


-7774 
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Right writer 
Improves your writing by checking 
and anatizing style, usage, punctua- 
hon grammer and offers a solution 
ff a problem Is found Compatibie 
with all major word processors. 


$5495 


management systems now raises 
that standard to levels of ease use, 
power & performance Compatibie 
w/single or multiple user environ: 
ments Offers transaction proces: 
sing, screen refresh, password 
protection & data encryption 





Xywrite Ill Plus 
New A La Carte menus make the 
powerful word processar the 
easiest CO learn Single keystroke 
Produces menu Of logical option 
Runs on alt IBM & true compatibles 


$91995 


‘Tne award winning fastest & most 
comprehensive personal income 
tax planning and preparation pro- 
gram. Over 40 forms included. 


saa: 


For 4 





































BY LORI GRUNIN 


An expanded memory manager 
can be a valuable but all too ar- 
cane program: it's very easy to 
become entangled in memory 
addresses and page frame calcu- 
lations when all you want is to 
stash your worksheets in that 
3MB of memory. 

Turbo EMS, which is actual- 
ly an upgrade of Tele-ware’s 
Above Disc, makes sense of the 
madness. (Don’t be confused if 
you still see Above Disc in the 
stores: Tele-ware, the company 
that originated the program, has 
also upgraded the program and | 
is still marketing it under the 





BY EDWARD MENDELSON 


At a time when many programs 
try to be all things to all people, | 
Manuscript Manager: APA | 
Style is a jack of one trade. 

if it’s essential that your doc- 
uments follow the format speci- 
fied by the American Psycho- 
logical Association, Pergamon 
Software’s $210 academic word 
processor will enforce confor- 
mity in page layout and print at- | 
tributes. It takes you by the hand 
and leads you through menus 
that guarantee that your foot- 
notes have every title under- 
lined and every date in paren- 
theses. It automatically 
capitalizes top-level headings 
and underlines a lower level. On 
request, it can scan a document 
and report that you neglected to 
insert text in a footnote or that 
you left the title page incom- 
plete. If you want to cite the 
same book in more than one ar- 
ticle, Manuscript Manager can 
store a library of references and 
let you import them without re- 
typing. 

Manuscript Manager, un- 
fortunately, does a much less 
impressive job with any word 








processing function that isn‘t di- 


same name.) 

Like its predecessor, the 
program simulates expanded 
memory by swapping applica- 
tions from DOS memory into 
the high memory. With Turbo 
EMS, the swap medium—the 
place that a file or application 
temporarily resides—can be on- 
disk or in extended memory. 

The package conforms to | 
LIM EMS 4.0 and therefore can 
address up to 32MB of expand- 
ed memory. It also sports a 
menu-driven installation and 
configuration program that 
makes configuring Turbo EMS 
almost painless. 

The installation program, 
supplemented by a useful man- | 
ual, provides explanations of | 


rectly related to APA format. 
The IBM version has been port- 
ed from an Apple II version with 
a few enhancements, but not 
enough. You get mail-merge, 
nonprinting comments, two 
editing windows, and a primi- 
tive redlining function that 
makes you specify redlined or 
strikeout text. But you’ll find no 
spelling checker, and the pack- 
age’s editing and printing func- 
tions are startlingly primitive. 
For instance, to delete a 
word you have to turn ona 
block, define the word, then de- 
lete it. You can select from a 
hundred printers, but you can’t 


Ce 


8. Cltetlon‘referquce |....3. 

footMote 

Table 

Pigere 

Eqoat ine 

Heading 

title Page 

aBstract 


Search Layout Optio 


table OF con’ 
Library 


phy: 


e c 
t8GB-Z) made ono 


hysteris, Let es 


edere on a girl whe 
tero ner attesting straightoway nd y of 





An Easier Way to Manage Memory 


each option and gives the infor- 
mation needed to calculate the 
number of 16K page frames you 
can allocate (each 64K page 
frame holds 4 16K pages). 
When calculating available 
memory, the software senses 
the presence of RAMdisks cre- 
ated with VDISK, IBMcache in 
PS/2s, and other expanded 
memory managers that use the 
highest memory possible (for 
example, Microsoft Windows’ 
SmartDrive). 

Turbo EMS handles some of 
the known problem children of 
memory management, such as 


| Windows and DESQview, by 


providing custom page-frame 
alignments: the intrepid users 
can choose their own starting 


Word Processor Specializes in APA Style 


use proportional spacing on any 
of them. You can’t even name 
the file you want to edit on the 
DOS command line when you 
load the program. 

Manuscript Manager is 
copy protected, and the setup 
routine leaves hidden files on 
your hard disk. You can-install 
the program twice from the 
master disk. After that, if your 
hard disk fails, you won't be 
able to restore the program from 
abackup. Manuscript Manager 
uses a file format that no other 
software understands, It exports 
files only in ASCII. 

Dragonfly Software’s Nota 


Firet Cin 
9 Free 


je treatment. which wou wii 


nter or edit the author sates section 





Manuscnpt Manager: APA Style provides menus for all formats used in articles pub- 


shed in psychology journals. 
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Turbo EMS 

Lantana Technology Inc. 
4393 Viewridge Ave., Suite A 
San Diego, CA 92122 

(619) 565-6400 | 
List Price; $99.95; registered | 
Above Disc users (Versions t.0 } 
to |.3) may upgrade for $40. 
Requires: 256K RAM, DOS 

2.0 or later. Not copy prot- | 
tected. 
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EE 





memory addresses or even di- 
rectly modify their CON- 
FIG.SYS, bypassing the con- 
figuration program entirely. [8 


FACT 
Fel L¥E 


Manuscript Manager: 

APA Style 

Pergamon Software 
Maxwell House 

Fairview Park 

Elmsford, NY 10523 

(914) 592-7700 

List Price: $210 

Requlres: 512K RAM, DOS 
2.0 or later. Copy protected. 
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Bene is another package that 
supports APA style (and other 
academic formats), but it 
doesn’t automatically support 
every detail—like underlining 
book titles. Nota Bene does 
automatically convert docu- 
ments from one stylebook for- 
mat to another, and it provides 
one of the richest sets of editing, 
printing, and textbase functions 
that is available from any word 
processor. 

Although the American Psy- 
chological Association has ap- 
proved Manuscript Manager as 
the official software version of 
its publication manual, individ- 
ual APA members may find it 
easier to produce successful ar- 
ticles using less official soft- 
ware. PCr 















Get out of the danger zone 
with ORACLE 


Quicksilver 
All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 


Your ticket to the future 


ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers ali the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 


ORACLE database included 
ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Copynght © 1988 by Oracia Corporation ORACLE ssa reosisied 


trademark of Oracle Corporation Also trademarks dBASE of Ashton 


Tate Quicksilver of Quicksilver Software, Inc DB2. OS/2 and IBM of 
international Business Machines. Other compames mentioned awn 
numerous trademarks TRBA 


Why wait until dBASE IV can 
talk to SQL Server? 

BASE IV doesn't talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you'll still be isolated 
from corporate data on minis and mainframes. 


Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQI databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data. 


No-risk Money Back Guarantee 
Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you'll receive ORACLE SQL*Tutor — our on- 
line SQL training program —absolutely free. 


Call 1-800-ORACLEI, ext. 4425 today. 


Or fill out and return the attached no-risk 
coupon now. 


ORACLE 


COMPATIBILITY - PORTABILITY » CONNECTABILITY 
Call 1-800-ORACLE1, ext. 4425 today. 


Dear Oracle... 

Oracle PC Direct + 20 Davis 

pie * Belmont, California 94002 
1-800-ORACLE1, ext. 4425 


Send me the following ORACLE products for 
ra PC.* Enclosed is my O) check or 0) VISA 
MasterCard LC) AMEX credit card number and 
authorization for: 
$_______ ORACLE Quicksilver a1 $699 and 
ORACLE SQL*Tuior free 
$________ ORACLE SQL+Tutor ONLY for $199 


$________ Please add appropriate state sales tax 

$_______ Total enclosed/authorized. 
Tunderstand Oracle will pay for ship- 
ping, and all prices valid in U.S. only. 


NAME TLE 


COMPANY 

STREET (no PO boxes, please) 
cry 

PHONE 


CREO!IT CARD NO CARD EXPIRATION DATE 


SIGNATURE TODAY'S DATE PC MAGAZINE 


"REQUIREMENTS ORACLE SOL-Tutor 256K PC and nard disk 

ORACLE Quicksiver To manage onty GBASE DBF files and no ORACLE 
database. you need a 640K PC To manage an gees databasa on aremola 
computer you need a 640K PC ang optonal networ software To buiid an 
ORACLE databssa on your PC. eee 286 388 wih 640K plus, 

IMB of extended memory All configurations requre Nard caks and DOS 30+ 


20 Days Orve Belmont CA 94002 © World Headquarters 

(415) 98-8000 ® ORACLE Canada (800) 387-4407 ile cao QueDec] 

Quebec (514) 337 0755 ® ORACLE Systerns Austr: 

61-2-959-5080 ® ORACLE Europe 44- tf 948-6911 © * ORACLE Systems 
Hong Korg 852 5-266846 
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iy HANDS ON 


BY MARY KATHLEEN 
FLYNN 


If you want to create an organi- 
zation chart quickly, easily, and 
inexpensively, try KD Systems’ 
Terrific! Organization Chart 
Maker, a $79.95 package de- 
signed specifically for the task 
you have in mind. Of course, 
you don’t have to buy a package 
just for making org charts, but a 
full-featured graphics package 
may be more than you want. On 
the other hand, a word proces- 
sor is probably less than you 
want. 

Unlike its competitor, Org 
Plus (also $79.95), which im- 
poses a fill-in-the-blanks struc- 
ture and does most of the draw- 
ing automatically, Terrific! 
excels in flexibility. You draw 
the chart. You determine the 
chart’s structure. And you 
choose the reporting structure. 

When you want automation, 
Terrific! is there to give it to 
you. Press F2, and a box ap- 
pears around your text, which 














be. 


PET WANDS ON 


BY WINN L. ROSCH 


IBM chose an 80MB internal 
tape system based on the small 
DC-2000 cartridge for its PS/2 
models. Now the same drive is. 
available in another guise as the 
Irwin 280. Using a proprietary 
embedded-servo storage for- 
mat, the $749 Irwin 280 is able 
to pack 80MB on 205 feet of %- 
inch tape by stacking 32 tracks 
across its width, In addition, the 
firmware contains code support 
for 300-foot cartridges, which, 
when available, will stretch the 
system’s single-cartridge ca- 
pacity to 12OMB. 

Tapes must be formatted be- 
fore use, a time-consuming pro- 
cess that also writes the servo 
information. Cartridges are 
available from Irwin with the 
servo tracks already written for 





Organization Chart Maker Stresses Flexibility 





Fifor Ren | Fe Lines — 
| Shift-Fi for Help 





Shift-F8 Boxes == 


are 


Terrific! Organization Chart Maker lets you draw the org chart, rather than forcing 
you to fill in the blanks of a predetermined structure. 


automatically gets centered. 
Press the Ins key, and you can 
draw lines with the cursor keys. 

Terrifict’s Make Pretty fea- 
ture will clean up your chart. It 
will center material, clean up 
lines, and arrange the chart in an 
aesthetically pleasing way.. If 
you don’t like the changes Make 
Pretty made, you can go back to 
your original chart. 


Irwin Crams 80MB on a Tape 


$35; blank tapes sell for $30. 

The drive itself fits a stan- 
dard 34-inch form factor. In- 
Stalling it in a Micro Channel 
PS/2 requires a special $100 
adapter kit, the Irwin 8470. The 
kit includes a sled that attaches 
to the drive and lets it slide di- 
rectly into any Micro Channel 
PS/2 drive bay. You can man- 
ually install the drive within half 
an hour. 

As with other Irwin tape 
drives, the 280 takes advantage 
of your system’s floppy disk 
controller instead of using a 
dedicated host adapter. While 
this strategy cuts the system 
cost, it prevents the use of a sec- 
ond floppy disk drive in your 
PS/2 and holds back the transfer 
rate of the backup system. 

Compared with its 40MB 
predecessor, however, the 280 
delivers dramatically improved 
performance: a 2MB-per-min- 
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Terrific! handles page pre- 
view superbly. You're always 
working ona screen that’s about 
90 percent WYSIWYG. In ad- 
dition, one of the-steps in the 
printing process shows you ex- 
actly what the chart will look 
like on the printed page. Terri- 
ficf's screen and page-preview 
step are both far superior to the 
supposed page-preview feature 


ute backup rate. During testing, 
however, overhead functions 
such as indexing and building 
tape directories and headers 
stretched the total time needed 
to back up one IOMB file to 7 
minutes, 42 seconds. 

The Irwin 280’s handling of 
elaborate directory structures is 
even more impressive. It 
backed up the PC Labs 1,500- 
plus directory, 3,000-plus file 
Scatter test environment in 18 
minutes, 15 seconds. 

The control software for the 
280 is an updated version of Ir- 
win’s EZTape system, updated 
to Version 2.0. Offering both 
menu- and parameter-driven 
operation, the system is quick to 
put to work and easy to pro- 
gram. All normal file-selection 
options are available, including 
date, tagging, and by list. 

Irwin’s software is not with- 
out its faults. The performance 
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in Org Plus, which displays a 
small diagram of flashing 
squares. 

If you’re looking to buy a 
package designed especially for 
organization charts, Terrific! is 
well worth its price—particu- 
larly in comparison with Ad- 
vanced Org Plus, which, for 
$129.95, provides similar fea- 
tures. PC 


Terrific! Organization 

Chart Maker 

KD Systems Inc. 

P.O. Box 97024 

Raleigh, NC 27624 

(800) 345-3908 

List Price: $79.95 

Requires: 256K RAM: prinier 
(HP LaserJet Plus, Series I, or 
compatible; dot matrix; or char- 
acter-based), DOS 2.0 or later. 
Nol copy prolecied. 
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Irwin 280 

Irwin Magnetic Systems Inc. 
2101 Commonwealth Blvd. 
Ann Arbor, MI 48105 

(800) 421-1879 

List Price: $749 

Requires: Micro Channel 
PS/2, vacant floppy disk bay. 
Irwin 8470 insiallalion kit 
($100). 
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of the menu-driven section of 
software drags when the disk di- 
Tectory structure gets complex, 
and the software deals only with 
files, offering no image mode. 
The bottom line? The Irwin 
280 isn't the fastest system 
available, but its numerous vir- 
tues— including an 80MB capa- 
city—make it a good backu 
choice. pe 






How to speed up 






your accounting 
cycle 


Ve Whether you're shopping for your 
first computerized accounting system 
or wrestling with some other "solution", 
you owe it to yourself to see why 
Bedford's Integrated Accounting 
software is acclaimed as the fastest 
and easiest way to get your small 
business from transaction to report. 


Quick to setup... 

Installation is as easy as copying the 
single program file onto a working disk 
and typing BEDFORD. 


Easy to learn... 

Within minutes you will be breezing 
through the six fully integrated modules 
using only cursor and escape keys. 
Sample data files and a self-paced 
tutorial allow you to get comfortable 
with the program before entering your 


own company's data. Uniike other software that was never built for speed, integrated Accounting has been optimized to 
If you require additional help, our give your smali business the boost it needs. 

exclusive Comfort Guarantee provides 

free technical support and program accounts, suppliers, customers, Stop wasting time... 

updates for your first thirty days. employees and inventory pop up Blast down to your nearest Bedford 

Asnap to use... automatically when needed. dealer or Radio Shack Computer 


Center today and, for only $249 


EDITOR'S complete, let Integrated Accounting 
CHOICE show you the easiest way to speed up 


September 1987 ti le. 
MDig September 1987 YEU See OrmnNEIG Tete 


With Integrated Accounting you'll 
need to enter transactions only once. 
¥ Payroll, Payables 

bedford. and Receivables 











data are instantly integrated Accounting topped 15 other Call 1-800-255-8361 to order. 
Gee Leases programs to win this prestigious award Timeslips interface now available. 
Inventory and If you need your bottom line in a 
Jobcost as required. hurry or a quick check of a client's S} re) r 
On-screen lists payment status, a few keystrokes is all ® 
of your chart of it takes to display any report instantly. making software comfortable “ 
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Bedford Software Corporation © 15311 N.E. 90th Street « Redmond, WA 98052 ¢ Fax (206) 885-0859 © (206) 883-0074 


MS-DOS is the registered trademark of Microsoft Corporation ¢ Making Software Comtortable and Integrated Accounting are trademarks ol Bedford Software Corp © © Copyright 1988, Bedtord Sottware Corp. - Alt rights reserved 


Truly one of the fastest 386 
computers on the market 
today. 


Memory expansion of up to 16MB of 32 Bit 
RAM. Includes socket for Weitek, 80387, or 


80287 math Co-processors. 


80386 Running et 20/25MHz and O Weit 


Stata. 
1MB of 32 Bit O Wait Stata Ram. 
}* Keyboard salactebla for 8/25MHz. 
Up to 8MB of Memory on tha 
I motharboard (using 1MB chips). 
Clock calendar with battery backup. 
101 Enhanced Keyboard. 


© 220 Wett Power Supply. 

© Sockat for an 80287. 

© Sockat for an 80387. 

© Accepts Waitak 1167 Chip set. 

© Tower Casa Availabla (add $225.00). 

© Ona 32 Bit, Fiva 16 Bit and Two 8 Bit 
Slots. 

© Landmark spead tast aquals 336, 


Up to 16MB of 32 Bit RAM. 
Sockets for Weitek, 80387 
and 80287 on board. 


© 80386 Running et © Western Digitel 2F-2H 
16/20MHz and 0 Wait Controllar. 
Stata. ® 1.2MB Floppy Disk Drive. 
© 1MB of 32 Bit 0 Weit © AT and OS/2 Competibility. 
Stete Ram. © 220 Watt Power Supply. 


© Spaed salectabla for © Sockat for Waitak, 80387 
8/16/20MHz. end 80287. 


e Clock Celendar with © One 32 Bit Slot, Five 18 
bettery beckup. Bit Slots, Two 8 Bit Siots. 
* 101 Enhancad Kayboerd. ® Norton SI rating equals 27. 


| 


- Wastern Digitel Dual Floppy end Dual 


Norton SI rating equals 31.6. 
} Hard Disk Controllar. 


© Larga salaction of Hard Disks availabla trom Model 286-1 12MHz 


* 80286 Running et 12MHz, 0 Wait State. 
* 512K of 8ONS Ram. 
*® Speed Selactabie for 6/12MHz. 


*® Clock Calendar with Bettery beckup. 


| 
| 
| 
J 








* 101 Enhanced Keyboard. 


f° 1.2MB Floppy Disk Drive. 20 to 320MB in ESDI, SCSI, RLL and MFM 
Be AT and OS/2 Competibility. driva configurations. Di, as yy 


Accepts 
Compaq 
memory boards 


© 80386 Running at 16MHz and 0 Wait 
State. 

© 1MB of Static Column Ram. 

® Spead selectable for 4.77/6/8N6MHz. 

© Clock Calendar with battery backup. 

© 101 Enhanced Keyboard. 

® Western Digital 2F-2H Controller. 

® 1.2MB Floppy Disk Drive. 

® AT and OS/2 Compatibility. 

® 220 Watt Power Supply. 

* Socket for 80287 (daughter card for 


80387). 

© One 32 Bit Slot, Five 16 Bit Slots, 
Two 8 Bit Siots. 

@ Norton SI rating equals 20.5. 


386 and 286 
portable 
systems 

available in 

LCD 640 by 

400 resolution 


DEALERS 


Call for our 25MHz 
motherboard pricing. 


Hauppauge 
replacement 
boards for AT’s 


XT’s, and PC’ “ 
Always in stock. 
Call for pricing. 


| Nearly AS faSt AS TMs roppy Dik Dre 


* AT and OS/2 Compatibility. 
® 220 Watt Power Supply. 
* Socket for 80287 Coprocassor. 


some 386 
computers. 


pield 
omputer 
ystems 


in N.J. Call 
(201)-891-3002 


FAX 201-891-4675 


Custom designs to meet your specific 
requirements. 


Ail hardware hes 6 30 dey money back guarantae and a 1 yaar werrenty on 
parts end labor. All computar systems ere assamblad in the USA, burnad in, 
end fully tested bafora being shipped. 

Mastar Cerd, Visa, Amaricen Express, and COD's accepted. Leasing aveilabia 
with ona doller or 10% buy out at tha customar's option. 

All prices subjact to changa without notica. AT, XT, PS/2, and Micro Channal 
are tredamerks of International Business Mechines Corp. OS/2 is a trademark 
of Microsoft Corp. Compag is e tredemerk of a Corp. 


Gee ool) 
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FeedThru Modem Offers Solution 
To Serial Port Scarcity 


Adding a modem to your system usually means using up a precious 
slot on your computer or attaching the device to your system's sole 
serial port. Xecom’s FeedThru Modem offers a space-saving alter- 
native: the 2,400-bit-per-second modem plugs into your RS-232 
port and provides an RS-232 output port on the other side. 

Since it has an internal power supply, the $349 Hayes-compati- 
ble modem is ideal for laptop computers, according to Xecom. 
When the modem isn’t in use, signals transmitted to the port travel 
directly to and from the second peripheral attached to the FeedThru. 
Xecom supplies Mirror I for communications and a converter cable 
for use with ATs and PS/2s. 

Just in case you don't know what to do with this serial-port wind- 
fall, Xecom also sells the FeedThru Modem bundled with a Z-Nix 
Hi-Res Mouse, TurboCAD, and Dr. Halo III for $499. 

List Price: FeedThru Modem, $349; with Z-Nix Hi-Res Mouse, 
TurboCAD, and Dr. Halo Ill, $499. Xecom Inc. , 374 Turquoise St., 
Milpitas, CA 95035; (408) 945-6640, 
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* XE COM inc 


Feed in MUDEM 2800 








Xecom's FeedThru Modem connects directly into the RS-232 port of your computer. 








Printer Controller per-inch laser printer, features a 
Boosts Laser Printer programmable Motorola 68000 
6 Scale Output processor and 2MB of RAM on- 

ray-ocaie Uulpu board to handle graphics. Text 


Users of any of the Canon 
SX~based laser printers, includ- 
ing the HP LaserJet Series II, 
can benefit from the ability of 
the Mierotek GLZ printer con- 
troller board to deliver output 
with resolutions of up to 150 
lines and between 64 and 128 
| shades of gray. After replacing 


output normally. 

The Microtek GLZ provides 
support for various desktop 
publishing programs, including 
Ventura Publisher and Page- 





fered as an option with Micro- 
tek's TurboPrint, a 300-dpi 


the undercarriage of the printer | laser printer. 
with the $2,995 controller, you | List Price: Microtek GLZ, $2,995. 
then connect the printer to the | Requires: Laser printer with Canon 


PC through a traditional Cen- 
tronics interface. 

The controller, which per- 
forms its gray-scale magic by 
varying the regular dot size pro- 
duced by a standard 300-dot- 


SX~based engine. Microtek Lab 
Inc., 680 Knox St., Torrance, CA 


6933. 


Photography Thom O'Connor 





and non-gray-scale images are | 


The NEC MultiSync 
3D cabinet 

has a built-in 
ultiswivel base 
and a smaller 
footprint 

than its 
predecessors. 


' NEC Adds Two 


Monitors to Its 
MultiSync Family 


Although both bear the NEC 
MultiSync name, only one of 
the two newest members of 
NEC Home Electronics’ line 
of displays is a true frequency- 
switching monitor. The $1,049 


| NEC MultiSync 3D offers com- 
| patibility with IBM’s 8514/A 






Maker. The controller is also of- | 
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display—interlaced 1,024- by 
768-pixel resolutton—as well 
as backward compatibility with 
lower resolutions and Apple's 
Macintosh I display. 

While the NEC MultiSync 





| 


y r $595 80386SX Upgrade for 
80286 Machines 


Intcl’s 80386SX chip has been heralded as a way for people to 
Tun programs written for 80386-based machines without paying the 
stilf prices charged for them. Cumulus’s 80386SX Card now 
makes il possible for users to reap the same performance bencfils 
without having to scrap their old PC ATs. 

The card, which has an area of less than 3 square inches, replaces 
any 80286 CPU witha clock speed of up to 16 MHz. Units operating 





3D accepts both TTL and ana- 
log input, the $799 NEC Multi- 
Sync 2A is a dedicated VGA 
monitor, accepting only analog 
input and supporting resolutions 
as high as 800 by 600 extended | 
VGA. | 
Both monitors have a 13- 
inch viewing area and NEC's 
newly designed, smaller-foot- 
print cabinet with concealed ca- 
ble connections. 
List Price: NEC MultiSync 3D, 
$1,049; NEC MultiSync 2A, $799. 
NEC Home Electronics Inc., 1255 
Michael Dr. , Wood Dale, IL 60191; 
(312) 860-9500. 


CIRCLE 445 ON READER SERVICE CARD 





at 8 MHz or slower experience a 15 percent improvement in perfor- 
| mance, according to Cumulus. The company will also be offering 
| anadaptcr for an 80387SX floating-point coprocessor. 


| List Price: 80386SX Card, $595, 


| Requires: 80286-based PC. Cumulus Corp., 23500 Mercantile Rd. , 


90502; (213) 321-2121, (800) 367- | Cleveland, OH 44122; (216) 464-2211 
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business. 


The $795 board features compatibility with existing Token-Ring 


Bus-Mastering Token-Ring Board 
For the Micro Channel 


| The Cypress/2, a 16-bit Token-Ring adapter that can be ‘configured 
as a bus master controller in Micro Channel systems, is Lantana 
Technology's recent entrant in the rapidly growing LAN adapter 


| 
| 


networks, a 4-megabit-per-second data transfer rate, and comcs 
with drivers for Novell's NetWare. All board settings are software- 
configurable. Options include 128K of on-board RAM to hold the 
IEEE 802.2 logical link software, a 32K EPROM module for the 
same purpose, and a RPL (remote-program-load) EPROM module 
for diskless workstations, Cypress/2 also has diagnostic LED indi- 
cators to aid troubleshooting LAN managers. 


List Price: Cypress/2. $795 


Requlres; 80286/386-based system. DOS 2.0 or later, Lantana Technology 
Inc.. 4393 Viewridge Ave., Sune A, San Diego, CA 92123; (619) 565- 
6400, 
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- PostScript Adapter 
Works with HP 
DeskJet, Epson FX-80 


For those people who have 
stuck loyally by their dol matrix 
printers over the years but still 
yearn for PostScript-quality 
output, Everex's $1,795 Post- 
Card Plus printer controller 


gives Epson FX-80, HP Desk- | 


Jet, and HP LaserJet printers | 


and compatibles PostScript-em- 
ulation capabilities. 

The full-length card fits into 
an expansion slot in an IBM PC 
AT or compatible and comes 
with Bauer Enterprises’ Post- 
Script interpreter, software that 
performs translations into HP's 


PCL graphics command set or | 


Epson's FX-80 graphics com- 


mand language. PostCard Plus 
employs a 16-MHz Intel 
80C186 processor and an Intel 
82786 graphics coprocessor to 
speed translation, according to 
Everex. 

The standard 3MB of on- 
board memory is enough to hold 
the 13 Bitstream downloadable 
font outlines that Everex bun- 
dies with the card. For $895, an 
additional 2MB_ provides 
enough memory to hold a total 
of 35 font outlines. 

List Price: Everex PostCard Plus, 
$1,795. Requires: 80286/80386- 
based system, DOS 2.0 or later. 
Everex, 48431 Milmont Dr., 
Fremont, CA 94538; (415) 683- 
2100. 
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The Everex PostCard Plus printer controller converts PostScript graphics into bu- 
| 
} 


| mapped graphics. 





Be SACRA 


The Vendex HeadStart PRO comes with both 1.44MB and | .2MB floppy disk drives. 


20-MHz 80386 
Machines for Under 
$5,000 


Once a technology is no longer 
on the frontiers of change, eco- 
nomic forces conspire lo push 
prices downward: three new 20- 
MHz 80386-based systems 
prove that they are no exception 
tothe rule. 

Standard features on the 
Vendex HeadStart PRO include 
4MB of RAM (expandable to 
16MB), a VGA graphics adapt- 
er, a 2,400-bit-per-second mo- 
dem, and two high-density flop- 
py disk drives—one 5¥%-inch, 
one 34-inch. A configuration 
with a 23-millisecond 80MB 
hard disk drive runs $4,495, Us- 
ers can choose between two | 3- 
inch VGA monitors: a $249 pa- 
per-white monochrome or a 
$695 color display. DOS 3.3, 
six 16-bit slots, and one 32-bit 
slot complete the package. 

Tussey Computer Prod- 


ucts offers the $2,499 Swan | 


386/20 configured with IMB of 


RAM (expandable to 16MB), a | 


1.2MB floppy disk drive, and 
five drive bays—two 3%-and 
three 5%-inch. Users can also 
opt for a system with a VGA 
card and monitor and an 80MB 
hard drive for $3,678. 

A stripped-down version of 
the CompuAdd 386/20, with 


aT 





only a 1.2MB floppy disk drive 
and IMB RAM (expandable to 
16MB), costs $2,295. The same 
configuration with a 110MB 
hard disk drive and a VGA- 
compatible monitor costs about 
$3,845. The 386/20 has seven 
expansion slots—six 16-bit and 
one 8-bit—a math coprocessor 
socket, (wo serial ports, and one 
parallel port. 

List Price: Vendex HeadStart 
PRO, 80MB hard disk drive 
configuration, $4,495; 
monochrome display, $249; color 
display, $695. Vendex 
Technologies Inc. .40 Cutter Mill 
Rd., #438, Great Neck, NY 

11021; (516) 482-4255. 
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| hard disk drive, VGA card. and 
| monitor, $3,678. Tussey Computer 





| College, PA 16804; (814) 238- 


List Price: Tussey Swan 386/20, 
$2,499 Configured with 830MB 


Products, P.O. Box 1006, State 


1820. 
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List Price: CompuAdd 386/20, 
$2,295; with | 1OMB hard disk 
drive and VGA monitor, $3,845. 
CompuAdd Corp. 12303 
Technology Blvd., Austin, TX 
78727; (512) 250-1489, (800) 531- 
5475. 
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ORDER LINE: 


1-800-441-FAST 


TOSHIBA 
Printers 


T1000 
$749 


Tit ote Gee 
is the Sas 
erfect second ~ ae 
! Itcomes with 51 KS 
of ram, a 720K floppy drive, a 
A panees LCD screen and MS-DOS in rom! 
Allthis in a battery-powered 7 pound package. 
A 768K ram card ts just $269 and can be set as 
base, expanded, or a non-volitile ram disk. 


List £495 

The most popular word 

essor is now even 

tter than ever! Ver- 

sion 5.0 adds multiple 

: font support, graphics 

integration. page preview and 

much more. WordPerfect 5.0, still retains its 

feel and ease of use thet made it #1. Combine 

this with the best support in the industry and you 
can't lose. 


are priced right. 

Youcan select multiple fonts 

and pitches right from the menu-driven front 
control panel. With paper parking, you can insert 
a single sheet without removing the continous 
form paper. All this and multiple emulations with 


no dip switches. 
P321SL Narrow ‘*%459 
P341SL Wide 5629 


PRINTERS 
List 


499 7BM749 VGA 


SCMO0B2 VGA 
Mitsubishi 
1409 RGB 
1410 EGA 
Diemond Scan 1381 
Ma i] 
lultisync 
Multisyne Plua 
Princeton 
Maxi5 
Utttrasyne 
Utitre 16 
Seiko CM1430 


So 
1362 Multiscan 
1303 Multiscan 
Zenith 1490 


DISK DRIVES 

Miniscribe 

40MB AT #3650 499 
Mitsubishi 

40MB AT MRS535 22ms 625 
Seagata 

20MB XT Kit #2250 599 

30MB XT Kit #238 899 

40MB AT #251 899 


40MB AT #251-1 999 
1199 


119 
149 
149 
169 


The Compiete PC —_ LIST 
FAST AnswenngMachine 349 
3 fs % 


119 
249 1200 Baud intemal 149 
45 1200BaudExiernal 179 
2400 Baud Iniamal 249 
279 


2400 Baud External 


Video 
Fast Wrta VGA 
Vega Deluxe 
Vega VGA 
V-RAM VGA 


LAPTOPS 
Mitsubisht 


MP-286L Dual 3195 
MP-286L 20mb 4595 
NEC 
Multispeed EL Il 2295 
Multispeed HD 3695 
Toahiba 
T1000 1249 
T1200F 2099 
T1200FB Backit 2399 
T1200HB Backlit 3599 
5799 
7499 


FAST 
219 


159 


List 
Six Pak Plua 64K 


OTK 
286 10mhz WB 
XT 1.2mb FOC. 
Everex 
1200B Int Modem 69 
24008 int Modem 129 
Genoa 


Super EGA Hi-Res» 189 
Super VGA #5100 239 
VGA Hi-Res #5200 359 
Hercules 
Graphic Card + 169 
Intel 
149 


8087-2 

249 
459 
309 
269 
359 


169 
259 


9393 (Req, intertace) 
Panasonic 
KXP10801-2 
KXP10911-2 
KXP1124 
KXP1595 


Twin Turbo 12mhz 
Paradise 

Autoswitch 480 

VGA Plus 

VGA Plus 16 299 

VGA Protessional Call 
Practicat Peripherala 

12008 Int Modem 65 

24008 Int Modem 149 
Prometheuva 

Promodem 24008 129 

Promodem 2400G 159 


T1600 


SuperSport Dual 
SuperSport 20mb 3599 
SuperSport 286 20mb 4999 


CALL FOR LAPTOP SPECIALS 


720K 3.5 ropey 
1.2MB 5.25" Floppy 
1.44MB 3.5° Floppy 


Database 
ur 


699 
600 
795 
199 
395 
725 
795 
295 
700 
150 


349 

Desktop Publiahing 
Bina 295 
G M.Deeep Fu. 299 


Pegemaker 795 
PFS First Publisher 129 


Word Processors 
LIST FAST 
Ciipper 
DataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 


Easy Extra 99 
GEM First Word Plus 199 
Grammatik III 89 
Manuscript 495 
Muttimate Adv. It 565 
Professional Write 199 
Rightwnter 95 
Spont 195 
O&AWnta 199 
Webster's Writer 60 
Word 


450 
Word Pertect 495 
Word Partect Library 129 
WordStar Prof. 5.0 


495 
XyWoite lit Plus 445 


Graphica 
ust 
105 


Programmin: 
ust 


Macro Assembler 150 
Norton Guides (Specsty) 100 
Turbo Sasic 99 
Turbo C 2.0 149 
Turbo Pascal 5.0 149 

Basi 99 


FAST 
Deluxe Paint Il 
Oraw Applause 
First Graphics 
Freelance Plus 
GEM Draw Plus 
Genenc CADD 
Graph Plus 
Harvard Graphics 
Perspective Jr. 


integrated 
First Choice 159 
Works 149 
Windows 286 99 


Publisher's Paintbrush 285 

Ventura 2.0 695 
Finencial 

Beton Integr. Acct. 249 


Associetes 


DAC Payroll 3.0 99 
Dollars & Sense 179 
In-House Accountant 199 
Managing Your wiorey 199 
Peachtree Complete it 199 


Computer 
DAC 3.0 


195 


Call On Non-Listed Items 


Windows 386 
Mice 


Logitech C7 SenavBus 119 
Logitech HiRes Bus 150 
Microsoft Senav/Bua 150 
Microsoft W/ Windows 200 


cheeks del 


PC Mouse It Senal@us 149 
Power Protection 


Curtis Ruby Plus 


Datasheild 85 


115 


Datasheiid 100 


Isobar 4-6 


é . mo COD's. Personal/compan: 

pas So REE Compatiny nt euaretced 

TAPO's S15 Pricevavailabtnty subject to change, 

AZ orders add 6 7% tay 3 - 

deeper fectvon, we check For stolen credit cards, 
ing Adres: 


4723 E Gowe 51, Phoems, AZ 85040. 
To place orders only call: 800-441.3278 
Ta check on an order call’ 602-$37-K97S 


Norton Advanced 
PC Tools Deluxa 
Sidekick Plus 
XTree 
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OPTune’s All-in-One Disk Maintenance 
Defragments Files, Sets interleave 


BY EDWARD MENDELSON 


If your collection of hard-disk- 
testing and -maintenance utili- 
ties is threatening to occupy 
your entire hard disk, consider 
replacing them all with Gazelle 
Systems’ OPTune. 

This $99.95 utility inte- 
grates into one program a vari- 
ety of functions normally divid- 
ed among separate packages. 
OPTune defragments files and 
packs them at one end of the 
disk. It tests the disk’s inter- 
leave performance and can 
change the interleave while per- 
forming a low-level format that 
leaves the data intact. And it 
tests the disk with a variety of 
tests ranging from a quick sur- 
face scan to an all-day workout. 

OPTune’s defragmenter is 
startlingly fast. Although it out- 
runs all rivals, it completely 
packs the disk yet lets you inter- 
rupt it safely by pressing a key. 
It doesn’t include all the options 
and safeguards that you’d find 
in some defragmenter pro- 





grams, such as Bridgeway Pub- 
lishing’s FastTrax, but it offers 
a unique combination of speed, 
safety, and thoroughness. 

The low-level format and in- 
terleave functions work accu- 
rately with standard drives and 
partitions larger than 32MB. 
The program knows enough not 
to try to reformat or change the 
interleave on RLL disks— 
which is just as well, because its 
optimum-interleave test yields 


990000080 R O08: 
so ooeoeoosoos: 


Claster H £,178 already warked ' 
Cluster 8 1,179 alrmady parked * 


B\2oot F=FAT DeDir KeHid Xebad J=Frag #=Contig =Free 


wildly inaccurate results on 
such disks. 

The function that tests the 
disk surface is reliable on any 
disk and uses test pattems that 
match the ones used by drive 
manufacturers. OPTune does as 
well as any program can that 
measures disk errors that have 
been filtered through DOS. It 
can’t measure up to SpinRite or 
Disk Technician, programs that 
dig into the hardware for errors 


Merit Gvegelem liars ') 
Closter & 2,948 thrn & 2,971 


Timer’ #6 bre @8 mia 25 sec 
EACH CELL: 18 ciusters| 


OPTune cantest the disk surface quickly or use bit patterns of varying complexity. The 
disk map (above) illustrates a quick surface test in progress. 


Two Information-Packed Books Attack 
The HP LaserJet from Both Directions 


BY EDWARD MENDELSON 


Combine two books to learn ev- 
erything you need to know 
about the care and feeding of the 
HP LaserJet. 

LaserJet Unlimited, by Ted 
Nace and Michael Gardner, 
now in a rewritten second edi- 
tion (Peachpit Press, $24.95), 
covers hardware and software 
issues for all LaserJet models, 
from the original to the Series 
H—and everything in it applies 
equally well to the new HP La- 
serJet IID. 

Nace and Gardner’s no-non- 
sense prose leads you from the 
printer's control panel all the 





way to the arcane commands 
that enable laser printing in ap- 
plications not designed for la- 
sers. Along the way, they offer 
street-smart commentary on 
products designed to make laser 
printing easier. 

LaserJet Unlimited covers 
paper feeders, print buffers, 
control programs, font car- 
tridges, soft fonts, font genera- 
tors, font managers, drawing 
programs, graphics utilities, 
PostScript add-ons—every- 
thing except the $30 dust cover 
you can buy from Hewlett- 
Packard. And their bug reports 
can prevent hours of frustration. 

The appendices include a 
clear listing of LaserJet com- 


mand codes and a catalog of car- | 


tridge fonts. And the book’s 
hundreds of troubleshooting 
tips—obviously the fruit of long 
experience—more than justify 
the price of admission. 
LaserJet Unlimited is de- 
signed mostly for the days when 
you want to get the best out of 
third-party software and hard- 
ware. When you want to get 
your hands dirty by experiment- 
ing directly with the LaserJet’s 
command language, try Alfred 
E. Poor’s The Hewlett-Packard 
LaserJet Printer Handbook 
(Dow Jones-Irwin, $24.95). 
Poor uses simple BASIC pro- 
grams to illustrate LaserJet 
functions ranging from simple 
margin changes to complex 


control macros. By the time you | 
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Gazelle Sysiems 

42.N. University Ave., #10 
Provo, UT 84601 

(800) 233-0383 

(801) 377-1288 

List Price: $99.95 

Requires; 256K RAM, DOS 
2.0 or later. Not copy protected. 
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and irregularities. 

OPTune fills out the package 
with an unformat program, a 
disk parker, and aCHKDSK 
equivalent that verifies a com- 
plex directory structure 20 times 
faster than DOS's version and 
gives a more detailed report 
when it’s done. 

OPTune’s manual tries so 
hard to be accessible to nontech- 
nical users that it tends to adver- 
tise rather than explain the pro- 
gram’s functions. If you're 
reasonably knowledgeable 


| about DOS, you'll find the 


built-in help screens and menus 
a lot more informative than the 
manual. PCy 


List Price: LaserJet Unlimited, 
Edition I, by Ted Nace and Mi- 
chael Gardner, $24.95. ISBN: 
0-938151-02-9. Peachpit Press, 

| 1085 Keith Ave., Berkeley, CA 
94708; (415) 527-8555. 
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List Price: The Hewlett-Pack- 
ard LaserJet Printer Handbook, 
by Alfred E. Poor Il, $24.95. 
ISBN; 1-55623-156-3. Dow 
Jones-Irwin, Homewood, IL 
60430; (312) 798-6000. 
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work your way through Poor's 
exercises you'll be able to make 
the LaserJet do almost anythin: 

except lift itself off the table. tf 





Through 


Graduate to 





Basic traning: 
Turbo Pascal. 


Turbo Pascal* is easy to learn, Turn pro for only $250 with 
pee thaae a new Turbo Pascal Professional 
popu! compiler in the ae a 
This special package—Turbo 

tn ne Pascal Profssional—includes 
Basic to Turbo Pascal, you sae you need iy ae 
have entirely new freedoms Sional programming in fascal. 
and powers. Modern, modular eee & Menor = New Turbo Pascal Version 5.0 
programming for one. Basic = New Turbo Debugger* 
doesn’t support that. Complete » New Turbo Assembler® 
control over rigs genus niitnaegte 
memory is another. Basic urbo Debugger, recen| 
doesn’t give you that. recipient of PC Magazine’s 

Turbo Pascal's EXE files are Heep: ae: Award 
streamlined and fast, just like the ne aT ma: __iiithe development tools category, 
pros’, And Pascal doesn’t promote _— ee ee a lets you debug any size program 


Basic flaws like “GOTO” that lead to spaghetti code. 

None of which matters as much as the spectacular difference 
Turbo Pascal makes to the size and speed of your programs. Basic 
is big and slow. Turbo Pascal is just the opposite. 


You'll like Turbo Pascal 5.0’s environmental impact 


With Turbo Pascal, you're in a completely integrated environment 
that includes source-level debugging. You can step code, watch 
expressions, change variables and set breakpoints. Edit, compile, 
run and debug. 


You are not alone 


We're here to help—whether on CompuServe, by phone to 

Tech Support or through User Groups. Borland revolutionized 
programming languages, made Pascal the worldwide favorite, 
and we're committed to supporting you. Our manuals and 
tutorials—unlike most others—are clear, concise, and thoroughly 
professional. 

We also offer an extended family of Turbo Pascal Toolbox 
programs including source code: Runtime Library, Database 
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox, 
Numerical Methods Toolbox, and GameWorks. Borland is the 
Pascal one-stop shop. 


60-Day Money-back Guarantee.* 


ahalachon «out mart concer, @ wet £0 days ot purchase Bes product does Not pertorty iw wctordanca wih out Claes. call Ou 

sad we wel ange ‘upgrade manual pes Gaba tor past $45 95 (ous tus tor CA wad WA 
esaderes. and 55 00 ter Ranging aetan the US $1000 Canada) Aa Berterd products are Rademarts of repetered badererts of ote 
(rasrraneral be Oe brand and product ramen wa epetured Iradetarks ot thes reupectve hetdere. Copyegh ©1960 Reriand 
freemamaral re @-T285A 


Code: MA02 
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and have up to 12 views of your code. Turbo Assembler is much 
faster than MASM and more compatible with MASM than MASM 
is with itself. Turbo Pascal Professional: it's nothing but the best. 


A fast look at 5.0 
@ Fully integrated development environment © EXE files bigger than 4K 
® Demand Overlays 
= EMS support 
= Separate compilation by Units 


Forget the Basics for only $149.95 


Ready to move onward and upward from Basic? You can make 
easy entry to Pascal with 


= New source-level debugger 
= 34,000 lines a minute on PS/2 Model 60 
= RAM-resident context-sensitive Help 





te my $149.95. Tia Ei 

if you're a current 0 
Turbo Pascal 4.0 user, you PAS TURBO 4 
can upgrade to the new moF PASCAL 

version 5.0 for $49,95.#* es LOR 
To upgrade only call 


(800) 331-0877, or for 
the dealer nearest you, call 
(408) 438-5300. 


ry B3 
it “a ae. 3 
mp 
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BY LORI GRUNIN 


ColoRIX, a$199 VGA paint 
program from RIX SoftWorks, 
contains a plethora of nifty fea- 
tures, such as 256-color support 
at a resolution of 800 by 600 
dots per inch; a good, flexible 
airbrush; and a zoom that allows 
you to make changes on the en- 
largement while viewing their 
effect on the big picture. 
Unfortunately, the pro- 
gram doesn’t always perform 
as expected, or even as desired. 
After some operations, you 
have to move the mouse 
around—a lot—in order to find 
the cursor. When performing a 
fill on top of a pattern or gradu- 
ated color, ColoRIX fills only 
one pattern clement at a time. 
Since the area around an object 
must be defined within a rectan- 








gle, youcan't move or adjust an 
object without also dragging a 
chunk of background. 

Most other paint programs 
use drop-down menus or ever- 
present icons; ColoR/IX uses 









Los 


ColoR!IX's zoom feature lets you magnify and edit your pictures concurrently, 


Paint Program Supports 256 Colors, 800 by 600 dpi 


pop-up menus instead. The ad- 
vantage of pop-up menus is that 
the user can control where the 
menu appears on the screen so 
that it doesn’t obscure a needed 
section of a work-in-progress. 








Some aspects of the Co- 
foRIX menu system are irritat- 
ing. For instance, instead of 
having once file menu from 
which to save screens and envi- 
ronment settings, these opera- 
tions appear on different sub- 
menus. It’s very easy to exit the 
program thinking you’ve saved 
your screen when you’ve saved 
only your environment. 

At presstime, Version 1.1 
was scheduled for release in late 
1988; it’s expected to provide 
16-color support drivers and 
some bug fixes. As it stands, 
ColoRIX shows promise but 
isn’t yet ready for prime time [i 
List Price: ColoRIX, $199. 
Requires: 384K RAM, VGA 
graphics ‘adapter, DOS 2.1 or later. 
RIX SofiWorks Inc., 18552 
MacArthur Blvd., #375, Irvine, 
CA 92715; (714) 476-8266. 
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BY STUARTR. 
GREENBERG 


4c lets programmers view and 
edit C source code. The $89 
menu-driven package scans 
your C programs and creates a 
database of all the functions, 
globals, #defines, typedefs, 
and structures. Then, it lets you 
jump around C code without 
worrying about how it’s struc- 
tured or where it’s stored. 

4c’s magic becomes appar- 
ent when you place the cursor 
on a function name and hit F9. 
A window containing only the 
code for the selected function 
suddenly appears. You can then 
edit that code, open other win- 
dows, switch between win- 
dows, or hit Esc to close the 
window. 4c offers the same 
flexibility with globals, #de- 
fines, typedefs, and structs. 4c 
keeps track of the parts of the 
files you're changing. 

4c won't restrict you to its 
editor. Hitting Alt-X from any 
window calls up a temporary 
file with the text in your editor. 











When you exit, you’re returned 
to the updated file in 4c. 

With its Hypertext-like 
point-and-shoot functions, 4c is 
Tipe for mouse support, but it 
won't support the pointing de- 


4c Lets Developers Edit C Code 


vice until a future release. 

In general, 4c’s operation is 
elegantly simple. Using Birieve 
(runtime module provided), the 
database is quite speedy. If you 
need to make order out of C pro- 





my s 


ae 





gramming chaos, try 4c. 
List Price: 4c, $89. 
Requires: 512K RAM, DOS 2.0 or 
later. Nol copy protected. 
Tri-Technology Systems, 1225 S. 
Elgin, Forest Park, IL 60130; (312) 
366-7595. 
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$100 Neural Network 


BY BARRY SIMON 


BrainMaker from California 
Scientific Software is one of 
several recently released pro- 
grams that Iet you build your 
own neural networks. The 
$99.95 program is an intriguing 
tool for exploring neural nets. 
Neural networks represent 
the opposite end of the artificial 
intelligence spectrum from rule- 
based expert systems. Rather 
than formulating a set of well- 
defined rules based on intelli- 
gent analysis, neural networks 
involve forming interconnec- 
tions in a system based on feed- 
back training . Once the connec- 
tions are right for the trial set, 





the system has an uncanny 
knack of giving good answers 
for nearby inputs. 

With BrainMaker, you 
choose the representation of in- 
put and output as patterns, num- 
bers, or symbols. You also 
choose the number of neurons in 
the input and output layers and 
one or two hiddeo layers. Brain- 
Maker also allows you to adjust 
some more-technical parame- 
ters. As you run a set of trials 
through the network, the con- 
nections between the neurons 
are adjusted via a simple feed- 
back mechanism until the trials 
are right. A number of sample 
network-definition files, which 
you can see train, are included. 

BrainMaker comes with a 
slick drop-down menu, a 
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mouse-driven interface, and 
two thick manuals—one for the 
program and one on neural net- 
works in general. It is an ideal 
tool for those interested in leam- 
ing about this technology. 

Other new arrivals in the 
neural network arena include 
The Brain Simulator ($99) from 
San Francisco-based Abbot, 
Foster & Hauserman, and 
NeuroShell ($195) from Fre- 
drick, Maryland—based Ward 
System Group. PC 
List Price: BrainMaker, $99.95, 
Requires: 512K RAM, mouse 
highly recommended, math 
coprocessor used if found, DOS 3.0 
or later. Nol copy prolected. 
California Scientific Software, 160 
E. Montecito Ave., #E, Sierra 
Madre, CA, 91024; (818) 355- 
1094. 
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Appearances count. 


Jones Appliances 
Profit Margir~ 






Monterey Cellars 
Sales Trends 


Proposed Budget 
Advertising by Media 


Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro®, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 


Quattro does the impossible. 


Quattro’s advanced pape include graphs that 
can't be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet—like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro’s color 
at your fingertips, you can easily highlight, compare, 
analyze, print, present, discuss and decide. 


Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus® 1-2-3°. Quattro can read and write 1-2-3 and 
Symphony’ files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands piseer ms like 
Paradox® and dBASE® and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


“Ceomenar betacson a put mam comeRs @ wiht 80 ys ef ptorane fe prodhel foes eat 
0 Dotan protects we tatemanes @ regmiered retemerts of Garend Inerrateral bc. Sotunn Dye? 4 0 repstered Patera 


pertarm a arcereanen: 
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It’s all so easy and batteries are included. 
Quattro’s presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 


Quattro does it all now, 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
is an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. “ 

After all, 
appearances count. 





{} QUATTRO 


60-day money 
back guarantee.* 
For the dealer 
nearest you, 

call (408) 438-5300 





BORLAND 
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It can happen with no warning. 
The sky goes dark and then it’ there. 
A whirling funnel that destroys 
everything in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard disk, scattering your 

data to the wind. 

Virtually nothing is safe from 
a tornado, but fortunately there is 
a Way to protect your hard disk 
data from a crash. 

It's called FASTBACK PLUS. And 
though you can find cheaper 
programs, you won't find a better 
one, at any price. 

With FASTBACK PLUS, daily 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabytes on 
your hard disk takes only about 4 
minutes” And that makes FASTBACK 
PLUS the world’s fastest backup 


program. 


With PI. AT of equivalent, 
XT machines mav take longer 


Ehvard R Degginger Bruce Coleman Ine. NY 











And now, with 
version 2.0, there are more 
features than ever. While support- 
ing DOS 34: or 544 inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. With data com- 
pression, it cuts the number of backup disks in 
half. Plus, there's a unique “restore estimate” feature 
that tells you what disks to use, and warns you if there 
isn’t enough room left on your hard disk. And version 2.0 
is easier than ever to use. So easy, and so fast, you actually 
will use it. Every day. And that's the whole point. But you 
don't have a minute to lose. __ —_— 
Your hard disk may be brew- y AS 
ing up a storm right now. a} 
Protect it with FASTBACK 
PLUS, before it’s too late. 





Fifth Generation’ heat Inc. 
11200 Industriplex Blvd. 


Baton Rouge, LA 70809 
(800) 873-4384, (504) 291-7221 


This predict i> in no way associated with or has angination i Fisher Scientific or Allied Corporation, 
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CADvance 
Goes 3-D 


Opus Cuts 
Prices 


Signal Works 
With 
DESQview 


Topaz 
Provides 
Database 





Topaz Toolkit 
tronsfers files 
into” Turbo 
Pascal. 


CADvance, from ISICAD, now offers true 3-D 
capabilities. Providing a visual reference while 
the user draws, the 3-D Visual Guidance Sys- 
tem incorporates a 3-D reference grid, a work- 
ing plane, and a 3-D cursor. Version 3.0 also 
has an improved link to dBASE and better me- 
chanical and enginecring functionality. Up- 
grades are free to users who purchased the cur- 
rent version after October 17, 1988, and $395 
toall other users. List price is $2,995. ISICAD 
Inc., Anaheim, Calif.; (714) 533-2910. 


Opus Systems has implemented price reduc- 
tions on its coprocessor products as a result of 
lower DRAM prices. The RAM-adder charge 
for Opus Systems Series 220, 340, and 350 
personal mainframes has been reduced by 26 
percent, from $175 per megabyte to $130 per 
megabyte. Opus Systems, Cupertino, Calif.; 
(408) 466-2110. 


Signal, the financial information service from 
Lotus Information Network Corp., is now com- 
patible with DESQview, Version 2.2. In addi- 
tion, Signal, Version 2.1, gives expanded data 
to futures and options traders and provides a 
feature that enables traders to change expiration 
dates in their portfolios. Upgrades are available 
for $55. Signal, Version 2.1, retails for $595. 
Lotus Information Network Corp. , San Mateo, 
Calif.; (800) 367-4670. 


The Researeh Group has released Topaz Tool- 
kit, a database and programming tool kit for 
Turbo Pascal 4.0 and 5.0. Topaz creates a pro- 
gramming environment in Turbo Pascal with 


data entry and screen features, such as multi- 
field editing and unlimited data input valida- 
tion. Topaz also provides data storage with full 
read/write access for ten open dBASE database 
files. Topaz Toolkit retails for $49.95. The Re- 
search Group, Brisbane, Calif. ; (800) 468- 
9273. 
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Windows 
Express: 
Customizing 
Options 


Windows Ex- 
press now of- 
fers o larger 
display menu 


Mirror ill Adds 
Language 


ModelMate 
Plus Adds 
Primitives 


Windows Express, the graphical menu system 
from hDC Computer Corp., has increased its 
number of display preferences and customizing 
options. including personalized library op- 
tions. Windows Express also runs applications 
that directly modify memory and has more 


Arts & Lefters Graphics Eater 


Arts & Lefters Graphics Composer 
DP PageMeher - tn sta 
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speed than hDC's previous menu system, 
ClickStart. Upgrades from ClickStart are free 
to those who purchased the product after June 
1, 1988, and $20 to those who purehased prior 
to that date. The new product, Windows Ex- 
press, Version 2.1, retails for $79.95. hDC 
Computer Corp., Redmond, Wash.,; (206) 
885-5550. 


SoftKlone has added a new data communica- 
tions programming language to Mirror HI, its 
data communications package. PRISM (Pro- 
grammable Integrated Scripts for Mirror) en- 
ables users to design user interfaces and script 
application and process data from remote sites. 
Mirror Ill also provides a Dialing Directory, 
CompuServe-B protocol, and a file compres- 
sion/ verification feature. Mirror Hl retails for 
$99.95 and comes complete with a 60-day 
money-back guarantee. Upgrades are available 


for $29.95. SoftKione, Tallahassee, Fla.; (904) - 


878-8564. 


Control Automation is shipping a new release 
of ModelMate, its 3-D modeling software. 
ModelMate Plus supplies additional primitives 
and Boolean operations to enable users to cre- 
ate models with constructive solid geometry 
methods. In addition, the updated version pro- 
vides dithered light source shading for low-end 
graphics cards. Two new option modules are 
also being released with the software: MPROP 
allows users to analyze models and determine 
properties, and MPRINT supports extended 
memory and virtual screen printing. Model- 
Mate Plus retails for $1,495. MPROP is avail- 
able for $249 and MPRINT for $149. Control 
Automation Inc., Altamonte Springs, Fla.; 
(407) 682-7077. 
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GRAPHICS CARDS 


EVEREX MICRO ENHANCER... 
GENOA SUPER HI RES 
GENOA VGA 5100/5200.. 
HERCULES GRAPHICS ..... 
HERCULES IN COLOR....... 
ORCHID DESIGNER VGA. 
PARADISE Auto Switch 480. 
PARADISE VGA PIuS...........000es 
PARADISE VGA Professional 












Bulldog 
loves low prices! 



























QUADRAM EGA PLUS....... 
COMPAQ COMPATIBLE Era ee Peete 
386 Desk Pro 40/60/130 8 MHZ TURBO © STB Multi Res. Il....... 


1 floppy, 640K, AT style 


$3950/4895/6289 
286 Desk Pro 12 mhiz........... 
Compag II Model IV 
Compaq Port. 386 
Mode ‘haa 
Compag III 











TOMO MOMMHOT —aeernreeenesrerenmnnmntnmense 
Color System add $150 w/20mb 
add $269, w/30 mb add $289 

90 day warranty through Bulldog 






AST Advantage w/128K 
AST Advantage Premium w/512K 
AST 6 PACK oLUS w/384K 
AST 5251-11 PLUS Enhanced. 
AST RAMPAGE 286 
AST RAMPAGE 286-2 
for MODEL 50/60 
AST HOTSHOT 
EVEREX MINI MAGIC w/o K 
FAST 88/V20 w/Switch...........0 
INTEL Above Board 286 w/512K 3 
INTEL Above Board PS286 w/512K ...409 
INTEL Inboard 386 w/Adapter 5 
INTEL Inboard 386 for PC w/1 mb 








20mb/40mb 3595/4150 
Compaq 386-S odel 
1/20/4 2925/3465/3695 
Compaq 386-25 Pees 

























PERSONAL SYSTEM/2 


Model 30 w/2 floppy...$1310 
Model 30 w/1 floppy 





state, 512K, DOS, keyboard, 
pps a $1495 
















SA 200MG cere acae 1725 Jf AST Premium 386 Mode! 300 INTEL Above Board II 
Model 50 Z - 20/30/60 ...2550/ 9 2orhe 12 foppy.1me.DOS. for PS/2 w/o K 









IRMA BOARD II 
LOGICAL Connection 

256K/512K 
ORCHID Ramquest Extra w/o K............2 
ORCHID Ramquest XT/At w/o K. 
ORCHID Ramauest II 2 w/o K.. 
ORCHID Tiny Turbo 286 
ORCHID Twin Turbo 


2750/ 

3450 
Model 60 - 40 meg......... 3295/ 
Model 60 - 70 meg......... 
Model 70 - 60 meg. ........4325 
Model 80 - 40 meg. ......4270 
Model 80 - 70 meg.......4875 
Model 80 - 115 meg.....6195 


90 day warranty through Bulldog 








All AST computers cany a 1 year warranty 
















































GENIUS MOUSE GM6¢4+ ......cssssssssssssssaes 


MICROSOFT MOUSE 

w/PC paint brush 
MOUSESYSTEMS MOUSE........ 
LOGITECH MOUSE C7 

PRIUS EIGER CS remteertecsetnestresececscretertesscescn: 
LOGITECH Scan Man.........css00 ts 
Z-NIX Supermouse ier Hale Ill 
eee DATA SHO 





























er Leal Sport 
Of ees sn DB2D 

tain Super Sport 
286 20imb. aoe 3399 
ae Laptops!............... 















8087-3/8087-2 anon 04/149 
256K Chips/64K a 
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COMPUTER PRODUCTS 












We stecomen 3241-E Washington Road * Martinez, Georgia 30907 
MasterGardlil For information, technical, shi Ny ing or returns call: 
Amencan Express (404) 860-7364 or (4 4) 860-6905 










EPSON 


LX 800 180PS, 30 NLQ......... 

FX 850 264 cps, 54 NLQ 

FX 1050 264 cps, 54 NLQ. 

LQ 500 180 CPs, 60 NLQ.... 

LQ 850 330 cps, 88 NLQ.... 

LQ 950 

LQ 1050 330 cps, 88 NLQ. 

LQ 2550 400 cps, 108 NLQ........ 
OKIDATA 

182 Plus 180 cPs, 30 NLQ. 

320/321 300cPs, 62 NLQ...339/465 

390 24 pin 270 CPs, 90 LQ......... 

391 24 pin 270 CPS, 90 LQ. 

292 240 CPS, 100 NLQ 

293 Plus 240 CPs, 100 NLQ. 

393 450 CPs, 120 LQ 
TOSHIBA 

321 SL 216 CPS, 72 NLQ «serene 

351 SX 350 cps, 100 NLQ.. 

341SL 216 cps, 72 NLQ 


PANASONIC 
1080i Model II 1 
1091/1092 Model Il... ide 4: 


Pacific Data 25-N-1 Font.. ie 
Pacific Data 1 meg/2 meg ....309/ 


Proprinter Ill 


6 foot parallel cable ........ $19 


We also carry printer 
ribbons for all of the 
above printers. 
Call for pricing 







Prices Subject 1) Change 


Seagate 20mb w/contr. ST225..... 
Seagate 30mb w/contr. ST238..... 
Seagate 40 mb for AT ST251-1.. 
Seagate 40 mb for AT ST251.. 
Seagate 80 mb ST4096... 

CMS 5%” ext. 360K for PS/2.. 

CMS 544” ext. 1.2 mb for PS/2 
Pacific Rim 5% ext. 360K for PS2....... 
Pacific Rim 5% ext. 1.2 for PS2... 


Toshiba 34%” 720K int... 
Toshiba 344” 1.44 mb i 
Toshiba 5%” 360K int.. 
Toshiba 5%” 1.2 mb int. 
Bernouli Box 115%” 20 m 
20 mb external w/card....... 


dual 20 mb external w/card. 


Plus Hard Card 40 
Plus Hard Card 20 
Priam 60 mb AT... 
Priam 43 mb AT..... 


MODEMS 


Everex 1200 int./ext.......... 
Everex 2400 int./ext. 
Hayes 1200/2400... 
Migent Pocket Modem... 


Supra Modem 2400 ext. 


Vental Half Card 2400 aa 


Ventel 1200/2400 Plus.... 


NEC Multisync 11......... 

NEC Multisync Plus... 

NEC Multisync GS... 

NEC Multisyne XL 19”...... 
IB) 


Mono 8503 
Color Display 8512.. 
Color Display 8513 .. 


Color 8514. 
PRINCETON 
MAX12. 
HX12...... 
HX12E... 
Ultrasync.... 
MAGNAVOX 
Amber 776.... 
RGB80........... 
EGA 9CM053....... 


AMDEK 410 uu... .sccssssossossusssneneseseesesnsses 


For Orders Call: 1 -800-438-6039 


Enable 2.0 w/Perspective 
Fastback Plus... 

Foxbase +...... 

Freelance Plus.. 


Microsoft Windows 386... 
Multimate aes NT es 
Multiplan... 


Peachtree Il Complete... 
PES Prof Write... 
PFS Prof File... 


Super Calc I 


Symphony 12. 
entura Deskto 
Volkswriter Ill... 


Wordstar 2000 + 3.0.. 
Wordstar Pro 5.0.....cccssee 


Everex 60 m.b. 
Teac int/ext 
CMS 150 mg internal... 


Maynstream 60 PS/2 w, 
for model 50 60 & 80..... 
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f COMPUTER PRODUCTS 
For information, technical, shipping or returns call: (404) 860-7364 Or (aoa 860- 6905” 
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Except Maybe for 
The Application 


Software 
“‘IBM and Microsoft met their 
Halloween deadline for ship- 
ping their Presentation Manager 
software, the final piece needed 
to make OS/2 computers run 
well.” 

—New York Daily News, 
November |, 1988 (item re- 
printed in full) 









Rule No. | for 
sconner buyers: Know when you need 
the wide-corrioge version. 

Headline in The Washington Post, Moy 23. 1988. 
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Feotures lobel on a box contointng o Suntek tnformotion Systems RAMS76 memory 
board: No wonder navices have trouble telling hardware from software. 


Illustration Richard Tennant 
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| Duck! 


‘*The [International Business 
Service} provides much of the 
added bandwidth needed for in- 
expensive international com- 
munications via a communica- 
tions satellite in stationary 
geosynchronous orbit 23,000 
feet above Europe."* 
—PC Week, June 28, 1988 


Amazing Facts 


“The [new Macintosh] machine 
will feature an 80-megabyte 
drive, compared with the 40- 
| | megabyte drive of the current | 
| | Macintosh II, analysts predict- 
| | ed. Thus the new model will 
double the Mac's processing 
| | power to 80 million pieces of 
data per second." 

—Reuter news service story, 
Investor’s Daily, September /3, 
1988 





Hello? Hello? 


The Rupp Brothers’ Fastwire II license agreement tells users, ‘* You 
(the buyer) may use the program on a single machine." 

Fastwire II is a PC-to-PC file transfer utility that works only by 
installing the program on two machines. 





| “The winners in publishing systems will be those whose software 
can be easily ported to different computers. At the low end that 


means word processing programs like Xerox’ Ventura Publish- 
er ee 


ants, October 31, 1988 





Doas | Say, Not as! Do 


“The VAX Grammar Checker, billed as the world’s first software 
to corrects documents that analyzes sentence structure, will spot 
those embarrassing little flaws that make you wince when you re- 
read old business correspondence. You know, the mistakes that 
wind up tacked to the bulletin board and circled in red, or highlight- 
ed in the company newsletter." 

—Philadelphia Daily News, July 29, /988 





Have you seen anything offbeat or unusual about the computer industry? Send submis- 
sions to Communiqués, PC Magazine, One Park Avenue, New York, NY 10016. Please 
print your name legibly ond include your T-shirt size. Contributors receive $50. ond 0 
PC Magazine T-shirt. 

Wamers for this issue: Ed Perrotore (PM ships), Yole Jay Lubkin (scanner}, Clay 
Harris (pan' ty check}, Stephen Moss (23 000 feetover Europe}, Bryn Koufman (Ventu- 
ra}, Charles Stahlecker (grammar checker}, David Kiein (Fastwire Hl), Tom Barkume 





(Mocintosh). 
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” THE POWER FILE MANAGER DOES DATABASE 
WORK SO FAST, IT LEAVES THE OTHERS IN ITS WAKE 


e 

If you want to cruise through database work at full speed, you need Q&A, the power file manager. Because 
Q&A's power makes database work easy. For example, by using Q&A's multi-file capabilities, you can pull an 
address from one database and pricing from another. And automatically include both in a separate 


invoice database or report. Quite simply, Q&A is the 
easiest way to get even the toughest database work done. 
* atyotivesieeuermes | Nowonder Q&Ai is the best selling file manager, and far and 
e Two-keystroke mail merge, and built-in away the critics’ choice.* Power file management with 
support for all popular mailing labels 


| Q&A. It’s the wave of the future. 
e True local area network support with 
record locking for sharing lel 


ree od pekection ang Gaabasess | CALL FOR A FREE DEMO DISK (800) 228-4122 EXT. 450P 
screenupdate dite CIRCLE 736 ON READER SERVICE CARD 
© Powerful programming commands The # 1 Rated And #1 Selling File Manager 


4 = 

Y Tt A NT EG. Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600 
08/2 VERSIO. r AV! ELS 

@1 File Manager 2/88: 


AVAILABLE. See package for details, ° @1 best-selling File Manager according to o recent survey of National Distributors Q&A received PC World's Best Buy 7/88 and World Class 9/88; Software Digest 
88: InfoWorld 9.3 rating 5/88; PC Magazine Editor's Chowe 87 and ‘88 Q&A 13s ¢ trademark of Symantec Corporation 


© 1988 Symantec Corporation 
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Howto - 
move a mountain, 


level a building, 
rule the world, 
erase the past, 


make a million, 
and draw attention 


to 






You can draw anything with AutoSketch’ But 
that’s only the beginning. Then, you can move it. 


Make sure it’s level. Scale it to size. Or draw in rules. 


Don't like it? Erase it. Want it bigger? Stretch 
it. Need details? Zoom in. Want more of the same? 
Duplicate it. 

AutoSketch is the precision drawing tool that 
does amazing things. In up to 10 working layers. 
And because it’s also easy to learn (takes about an 
hour), you won't have a long, drawn-out start-up 
process. That makes it the perfect complement to 


O 


self. 


your word processing or desktop publishing 
package. 

So get AutoSketch for your PC*. For just 
$99.95, you'll accomplish things you never 
thought possible. And who knows what kind of 
attention that might get you. 

To order AutoSketch directly, or for more 
information, call 1-800-223-2521. For the name of 
your nearest AutoSketch Dealer, call 1-800-445- 
5415, ext.1, or write to AutoSketch, 2320 Marinship 


Way, Sausalito, CA 94965. AUTODESK, INC. 


*AutoSketch runs on IBM PC/XT/AT and 100% compatible computers, and supports IBM's PS/2 AutoSketch «s registered in the US Patent and Trademark Office by Autodesk.Inc 
IBM and Persona! Computer AT are registered trademarks, and Personal Computer XT and PS/2 are trademarks. of international Business Machines Corporation. 
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@ BILL MACHRONE 


POCKET 


VIEWPOINTS 


COMPUTER 


PROGRESS REPORT 





Sharp’ s new Wizard qualifies as a true pocket computer. The key to its success, however, is 
not its diminutive size, but a companion program you run on your PC. 


with its latest wonder, the Wizard 

OZ-7000. In a nutshell, it’s the first 
practical pocket computer, no larger than 
your Day-Timer. It offers the usual calen- 
dar, alarms, scheduler, to-do list, world 
clock, and notepad. Two things separate it 
from the Casio and other, lesser electronic 
organizers: application cartridges and a se- 
rial port. 

The cartridge slot is important since it 
makes the machine expandable, both in 
memory and function, but the serial port is 
critical. With it, the Wizard becomes wise. 
Without it, it’s just another clever toy. Yet 
Sharp almost left it out. 

Mark Eppley, the ebullient owner of 
Traveling Software, is the author of Lap- 
Link, Battery Watch, and half a dozen oth- 
er handy products that no on-the-go com- 
puter user can afford to be without. Sharp 
approached Eppley to write its expense 
manager plug-in module and to do a Wiz- 
ard-specific version of Lap-Link. Eppley, 
an enthusiastic proponent of portable com- 
puters (he wrote Expense Manager, one of 
the first applications for the Radio Shack 
Model 100), jumped at the opportunity. 
His resulting program, Wizard Link, 
makes the Wizard useful. 


S harp just barely avoided a disaster 


HARDWARE AS SOFTWARE In order 
to evaluate any software product properly, 
you have to give yourself over to it, im- 
merse yourself in it. Otherwise you come 
hard up against your own prejudices. 

The Wizard, although it looks like hard- 
ware, is actually software. The essence of 
hardware is that it’s programmable; the 


PC 


Wizard isn't. It’s a self-contained set of in- 
tegrated application programs with a hard- 
wired user interface. The myriad buttons 
are actually icons, working just as they 
would ona Mac, calling up applications or 
modifying their functions. The screen, at 8 
lines by 16 characters, is actually sufficient 
for the Wizard’s intended role. 

The Wizard is a very good calculator, a 
better-than-average telephone directory, a 
perfectly terrible notebook, and a superb 
scheduler/calendar. With the addition of 
the Time Expense Manager card, it be- 
comes a very good way to manage your 
expenses—if you liook it up to a PC. 


TYPING BLIND The Wizard's biggest 
and most obvious fault is its keyboard. The 
keys are laid out ABCD-style instead of 
QWERTY. They might as well be laid out 
randomly for all the good it does when you 
try to enter anything. The ABCD layout 
reduces everyone to the same common de- 





nominator—helpless hunting and pecking. 
Of course, aQWERTY layout wouldn't fit 
the Wizard's vertical orientation. Sharp's 
product people based the layout on focus 
group research that said businesspeople 
want their electronic doodads to open ver- 
tically, not horizontally. I think they asked 
the wrong people the wrong questions. Of 
course, you wouldn't be able to touch-type 
on a QWERTY keyboard that size, but at 
least your fingers would know where the 
letters are relative to one another. 

Fortunately, the Wizard’s software is 
geared to minimize typing. The Time Ex- 
pense Manager, especially, is extensively 
table driven. You set up your expense cate- 
gories the way you want them, or use the 
defaults. Methods of payment are in anoth- 
er table, also customizable. 

You can load the Wizard’s personal dic- 
tionary with common places of travel, cli- 
ent names, even favorite restaurants. 
These items can become part of the ex- 
pense record with as few as two keystrokes 
in lieu of the tedious pecking from the key- 
board. The user dictionary also enforces 
consistency in your responses. In addition, 
the Time Expense Manager sports a to-do 
list, time accounting, an hourly billing fea- 
ture, and a decent little report generator 
that summarizes expenses, projects, and 
time in a number of useful ways. If you 
upload through Wizard Link, it'll convert 
the Time Expense Manager records into a 
-WKS file for you. 


REALLY HELPFUL One of the Wiz- 
ard’s most useful features is its superb cal- 
endar and scheduler. With Wizard Link, 
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== MOUNTAIN == 


S:O-F-T-W-A-R-E. 


ACCOUNTING AT ITS BEST! 


Profesaional Accounting 
MULTI USER For Pc-pos: & ms-pos- 
was designed from inception for muiti- 
user accounting with true record and file 


iocking capabilities. IT HAS BEEN TIME 
PROVEN aince 1982. 


WE SUPPORT the foiiowing networks: Noveii, IBM PC LAN, MuitiLink 
Advanced, LanLink, PC-MOS 386, Network-OS, Vianet, Grapevine, 
STARLAN, PC-NOS. Other LANS are continually being added. Caii 


for information. 70 ORBEA CALL (800) 344-2540 


8:00-5:00 MST — Monday-Friday 


Our guarantee is your 
assurance of quaiity! 





iT 7S 
00 UNCONDITIONAL 30-DAY 
NO 95 MONEY @ACK GUARANTEE 
$4 Product muat be ratumed In 


resalable condition. 
Restocking taa applicable. 





ucts bought diractly trom COUGAR 
MOUNTAIN SOFTWARE. 


ALL 6 MODULES 
ONLY 


359950 


+ 11.50 Shipping & Handling 


VALUE, FLEXIBILITY, POWER, SECURITY, 
PERFORMANCE, INTEGRITY AND PRICE 


COMPARE AND SAVE 


LOOKUP WINDOWS THROUGHOUT 


TRADEAN OFFER 
‘eo tr ade fe 


S-O-F.T-W-A-R- — 
2609 Kootanal, Box 6886 
Boise, iD 83707 
208-344-2540 


*MS-DOS and XENIX Microsoft 
*PC-DOS intemational Bualnasa 





GUARANTEE applicable on ail prod- 





GENERAL FEATURES 

“LOOKUP” Windows throughout. 
Menu driven with 2 help references. 
Multi company and report generator. 


reports. 
User can design checks, invoices, statements and 
W-2s. 


User defined chart of accounts, account numbers 
and stock numbers up to 15 alphanumerics. 
GENERAL LEDGER 

Allows for muiti-company ledgers. 

Unlimited multijevel accounts for departmentalized 
reporting. 

Allows recurring journal antries. 

User can process transactions 2 periods into next 


year. 
Allows budgeting. 


Up to 5 user-defined periods. 

Mailing labels and reports with 7 different sorts. 
INVENTORY 

Supports LIFO, FIFO, weighted averages and stand- 
ard cost. 

Supports markup, margin or list. 

Allows up to 4 places to right of decimal for unit 
cost and price. 


Machines 


SALES INVOICING 
Supports service or priduct oriented businesses. 
ica’ tax tables including multipie sales 


Pina packing slips. 
Prints invoices. 


Alerts user to customer axceeding credit limit. 
ne schon tone reports 

utomatic updating ot inventory dally. 
pri fetum credit memos. 
ACCOUNTS PAYABLE 
Can post up to 200 general ledger expense 
accounts per invoice. 
Printa checks. 
Automatically prepares payments. 
Supports partial and handwrittan checks. 
Processes credit and debit memos. 
Computes discounts and records discounts taken. 
‘PAYROLL 
Generates automatic payroll. 
Provides up to 8 user-defined rates. 
Allows post facto payroll. 
Allows distribution of payroll expenses to user- 
defined departments. 
Benefits and deductions are calculated on fixed 
amounts. 
Hourly amounts, percentage of gross or variable. 
Allows additions to gross which may be taxable, 
nontaxable or partially taxed. 
Handies 401K and cafeteria. 
All tax tables easily updated by the user. 
Handles payroll draws, per diem pay, contract and 
piece work, hourly and salary. 
Handles tip accounting. 
Prints checks and W-2s. 
HAROWARE REQUIREMENTS 
iBM PC® or compatible. HARD DISK REQUIRED. 


XENIX* Version Also Availabie. Call For Information. 
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# BILL MACHRONE 


you can download your schedule and the 
Wizard will remind you of appointments, 
display a weekly agenda, and even show a 
Gantt-like chart of meetings throughout 
the day so you can easily spot open time 
slots and conflicts. 

Here again, Wizard Link saves the day. 
At the recent Comdex in Las Vegas, my 
appointment calendar was a back-to-back 
nightmare. I would have worn through the 
pages of my usual pocket calendar with all 
the erasures and changes. Instead, I fired 
up Wizard Link, selected the Schedule ap- 
plication, put it in create mode, and typed 
in every appointment, event, and activity I 
wanted to attend. Wizard Link presented a 
handy prompt window in which to enter 
them. In seconds I zapped a week’s worth 
of chaos across the line to the Wizard and 
headed for the plane. Then, at my leisure, | 
reviewed the week through the Wizard’s 
daily calendar mode. Suddenly it didn’t 
look so chaotic. I eliminated a few items 
that I knew I wouldn’t make, set alarms on 
a few that I had to make, and even set my 
wake-up times on a day-by-day basis. 
Boy, did I feel smug. 


TEACHING A LESSON You can get 
Wizard Link from Sharp or from Traveling 
Software. Sharp’s connecting cable is an 
unbelievable kludge that belies the sleek- 
ness and miniaturization of the Wizard. 
It’s a big tin box with wires coming out of 
it and an external power cord. On the other 
hand, Traveling Software has built all the 
electronics into one end of the cable and 
takes its power from the PC’s serial port, 
just as Lap-Link does. Could the Japanese 
learn something about miniaturization 
from the Americans? The software, in ei- 
ther case, is identical. 

Is the Wizard a real productivity tool or 
an executive toy? It’s the lead product in 
the Sharper Image catalog, the ancestral 
home of executive toys. Sharp has adver- 
tised it in newspapers around the country 
and is continuing a major media blitz to 
make everyone aware of the Wizard. 

Sharp believes in the Wizard from a 
consumer standpoint. Mark Eppley be- 
lieves in the Wizard because it extends the 
reach and utility of your PC. I believe in 
the Wizard because it’s a solution to a big 
problem. It’s not the best solution or the 
only solution, but it’s a great start. PU 
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AKES A WORLD OF DIFFERENCE! 


DacEasy™ Accounting. 
More Than 400,000 Growing 
Businesses Worldwide. DacEasy 
Accounting leads the industry as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine's 
Editor’s Choice, DacEasy Accounting 
recently was named JnfoWorld’s Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 


: 
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Since its introduction in 1985, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-based businesses, or modify. 
All seven modules (General Ledger, 
Accounts Receivable, Accounts Payable, 
Inventory, Billing, Purchase Order and 
Forecasting) are fully integrated. Data 
posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


DacEasy Accounting's strength is its 
capability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 


Call 1-800-877-8088 


(in Canada, Call $19-747-9633) 





In fact, it provides you with more than 
700 reports and “what if” forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 
The only accounting software to win all four 
readers' contests in the past three years! 
AID. pis piss N 
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The DacEasy™ 3.0 Series. A World of 
Difference in Business Software. 
Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3.0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2’s and 1099 forms, 
and much more. It’s no wonder DacEasy 
is the world's best-selling payroll and 
personnel management program! 


Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 





DacEasy™. The World’s Best Ongoing 
Customer Support and Training! 
Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you Can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to learn 
Accounting 3.0. Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 


A World of Difference in Price! 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.95 each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 
DacEasy way. 


















To order DacEasy™ 
Accounting, Payroll and 
Graph+Mate by mail send 
$99.95 (each), BonusPack 
$199.95 to Dac Software 
(address below). (Pius 
$7.50 Shipping/Tx residents 
add sales tax/$17.50 

shipping outside US.) 


Dac Software 


17950 Preston Road ¢ Suite 800 ¢ Dallas, TX 75252 


40-Day Money Back Guarantve: Unconditional guarantee on all products bought dircctly from Dac Software (les shipping charges). Minimum Hardware Requirements [DM PC or 100% compatibles. 2 divk 
drives, MS-DOS or PC-DOS 2.0 of later, 80 column printer able to print 132 column ia compressed mode. color or monochrome monitor, 296K memory (512K for Graph+Matc). Trademarks: 18M, PC-DOS, : 
MS-DOS. DacEasy is a trademark of Dac Siftware, lne., 17950 Preston Road, Suite 800, Dallas, TX 74252-5740. $.25° & 3.9° disks available. Copyright | 1988, by Dac Software. loc. All rights reserved. CODE 104 
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State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability. Not the limits of your budget. 


Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the most out of your standalone 
applications, we offer MS-DOS® and MS*0OS/2 support. 


386/25 


$3,295 


¢ 80386-25 CPU running at 25MHz 

¢ 32K cache memory 

¢ Zero wait state, Norton V.3 SI rating: 29.7 

¢ 1 MB memory (expandable to 8 MB using SIMM on board) 
¢ 384K shadow RAM 

¢ 1.2 MB floppy disk drive 

© 1:1 interleave dual floppy/hard disk controller 
¢ Ports: 2 serial, 1 parallel, | game: 

¢ Clock/calendar with battery backup 

¢ 101-key enhanced keyboard 

¢ AMI/Award BIOS 

¢ CPU80387 math co-processor socket 

¢ 8 expansion slots 
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If you need a few workstations to plug into your LAN, a 
fileserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWare? CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 


For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions, 


386/20 


$1,995 


© 80386-20 CPU running at 20 MHz 

* Zero wait state, Norton V.3 SI rating: 23 
¢ 1 MB memory (expandable to 8 MB using SIMM on board) 
e 384K shadow RAM 

¢ 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

¢ Ports: 2 serial, 1 parallel, 1 game 

¢ Clock/calendar with battery backup 

¢ 101-key enhanced keyboard 

¢ AMI/Award BIOS 

¢ 80287/80387 math co-processor socket 
* 8 expansion slots 

¢ 64K cache memory system, $2395 





286/20 


$1,295 


© 80286 CPU running at 20MIlz 

* Zero wait state, Norton V.3 SI rating: 23 

¢ 512K memory (expandable to 4 MB 
using | MB DRAM on board) 

e 384K shadow RAM feature 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

° Ports: 2 serial, | parallel, 1 game 

¢ Clock/calendar with battery backup 

¢ 101-key enhanced keyboard 

¢ Phoenix BIOS 

© 80287 math co-processor socket 

¢ 8 expansion slots 


NNOVELL 


Gold-Authorized Dealer 


To order, 

call (800) 824-2936. 

In California: (800) 662-6111. 
Local inquiries: (818) 338-5959. 


Hours: Monday through Friday, 7 a.m. to 6 p.m.; 
Saturday, 10 a.m. to 3 p.m, PST. 






RUBP EG 


All systems carry a 30-day money-back guarantee 
excluding shipping charges. All basic systems 
carry a comprehensive | year parts and labor 
warranty. During this period, we will repair or 
replace, at our option, any defective part at no 
additional charge. Add-on products (hard 
drives, monitors, etc.) carry manufacturers’ 
warranties, 


We accept VISA, MasterCard, and cashier’s 
checks. Purchase orders and personal checks 
welcome. 
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$1,695 


© 80386SX CPU running at 16MHz 

° Zero wait state, Norton V3 SI rating: 18.7 

* 1 MB memory (expandable to 8 MB 
using SIMM on board) 

¢ 384K shadow RAM 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

° Ports: 2 serial, 1 parallel, 1 game 

° Clock/calendar with battery backup 

* 101-key enhanced keyboard 

* Award BIOS 

© 80387SX math co-processor 

¢ 8 expansion slots 


286/12 
$995 


© 80286-12 CPU running at 12MHz 

° Zero wait state, Norton V3 SI rating: 15.3 

* 512K memory (expandable to 4 MB 
using SEMP on board) 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

* Ports: 2 serial, | parallel, 1 game 

* Clock/calendar with 10 year battery life 

° 101-key enhanced keyboard 

¢ Phoenix/Award BIOS 

* 80287 math co-processor socket 

¢ 8 expansion slots 


Computer 
Products 
United 


12803 Schabarum Avenue, Irwindale, CA 91706. 
Copyright © 198% Computer Products United. All rights reserved. 
Pricing and system configurations are subject to change without 
notice. 

MS-DOS and MS are registered trademarks of Microsoft, Inc. 
NetWare is a registered trademark of Novell, Inc 


PROFESSIONAL OPINIONS. 


6¢ Clarion Professional Developer 2.0 makes...dBASE and R:base look 
tired, crotchety and limited in scope?? y- Wor, 


66 when it comes down to the bottom line, Clanion gets our vote. ..we'd pick 
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Clarion to do it all?? RRanGRiG 


¢¢ automates the process of creating complex custom applications, 
... leaving you little to do but sit around and bask in the praise your 


. 99 
programming garners: Henge 


6¢ it does just about anything an applications developer could wish VO 
—FAU. WEEK 


“Serious applications development is a disease. Clarion is the cure?* woop 


6¢_ we give Professional Developer our highest recommendation. It sets a 
new standard for application developers?? 5 Worx 
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In order to form your own opinion about the world’s most powerful relational 
database and programming language, we suggest you invest in your very own 
edition of Clarion’s Professional Developer. Call today and ask for the 
Clarion dealer nearest you. 


800-354-5444 or 305-785-4555 
CLARIONSOFT WARE 


150 East Sample Road, Pompano Beach, FL 33064 





The Clarion Professionai Developer is a total programming environment that runs on any IBM PC, PS/2, or true compatible with 384K of memory and a hard disk. The 
retail price is just $695. Clarion Professional Developer and Clarion Software are trademarks of Clarion Software. Copyright 1988 Clarion Software. dBASE is a registered 
trademark of Ashton- Tate. R:base is a trademark of Microrim. 
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# JOHN C. DVORAK 


VIEWPOINTS 


‘THE END OF THE 


COMPUTER DEALER 


The computer store of today is a cold and heartless place, peopled by obnoxious sales types 
who know a little about computers and a lot about sales. 


July 1988 market research study 
A conducted by Techtel Inc., a Cali- 

fornia-based research firm, indi- 
cates that nearly half of the respondents 
who had an opinion about computer stores 
had a negative opinion. ComputerLand, 
Businessland, MicroAge, and Entré were 
all cited. As a control (and possibly as a 
joke) Apple prexy John Sculley and yours 
truly, John C. Dvorak, were included in 
the study. Both of us got higher opinion 
ratings than any of the stores. 

I've been fascinated by the computer 
store phenomenon since it began as a series 
of funky Byte Shops back in the 1970s. 
Run by people who knew little about retail- 
ing but plenty about computers, they made 
money without effort. Many of these guys 
had to make mistake after mistake to final- 
ly lose money. Eventually, they died off, 
only to be replaced by today’s retailer. 


MUTANT STORES § The change is de- 
pressing. Over the years the stores have 
mutated from comfortable places where 
one could see and play with computers and 
software into slick, almost slimy, polished 
facades peopled by fast-talking salesmen 
or asocial nerds wearing bow ties. The 
negative store image is a direct result of the 
aseptic controlled and uncomfortable at- 
mosphere found in the majority of today’s 
computer stores. These stores are profes- 
sionally designed, | might add. 

Fact: It's difficult to walk into a comput- 
er store and actually enjoy the experience. 
The stores are cold, heartless, depressing. 
The idea seems to be to keep you from ex- 
ploring—to keep you from straying. 


Heaven forbid you should touch a comput- 
er and learn something. Whatever you do, 
don't handle the software. 

The notion that the customer should re- 
main uneducated is epitomized by the 
stores’ eschewing computer magazine 
sales for no other reason than that comput- 
er magazines advertise competitive, low- 
priced mail-order software. You'd never 
know computer magazines even existed 
when you go into some of these places. In 
the old Byte Shops, magazines were ev- 
erywhere. How endearing is a dealer who 
keeps the customer in the dark about ev- 
erything? The irony of the notion that mag- 
azines threaten the stores’ sales of lucrative 
software is that few dealers carry much of 
the software anyway. 

The magnitude of this dealer image 
problem dawned on me recently when I 
walked into a new computer store that is 
part of a chain appealing to Macintosh us- 
ers. You'd think this would be a cool and 








loose crowd. Hardly. It was a typically 
creepy and oppressive slick layout with 
carefully arranged workstations and sales 
stations and software stations. The floor 
was carpeted and so was the bald owner. 
The salesperson was a Mac geek who had 
the personality of a herring. 


MULTILEVEL GEEKS This Mac ma- 
ven was as out of place as imaginable, but 
he dressed in a coat and tie and did what he 
had to do to keep his job so he could buy 
stuff wholesale. If he annoyed you, then 
you were confronted with the next level of 
geek: the used car salesman. Go up anoth- 
er level and you had the car lot owner. All] 
noticed was that these stores and these bo- 
zos don’t encourage browsing. | left and 
vowed never to return to the place. It sick- 
ened me. According to the study cited 
above, I'm obviously not alone. 

It’s apparent that computer stores are 
hurting the business and are largely re- 
sponsible for their declining reputations. 
IBM is part of the problem. It validated the 
superslick approach with the now-defunct 
IBM retail stores. You couldn’t find any- 
one in those stores who even knew what 
“DOS” stood for. The legions of me-too 
sheep saw this and copied the notion. They 
recruited obnoxious salespersons (sales- 
men!) who knew a little about computers 
and too much about sales. Maybe if they 
hired a few females who knew how to say 
hi without a sneer, sales would soar. 

Then again, maybe all it takes is to tum 
the stores back into the comfortable places 
where you felt welcome. Don’t hold your 
breath. 
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Wustranon. Steve Dininno 


MINUTE? MAN’ 


UNINTERRUPTIBLE POWER SUPPLIES 


TOTAL POWER PROTECTION 
B LA CKO UTS ree fo operate during complete loss 


BROW NOUT oan sececes from low AC voltage below 
OVERLOADS prercc:Ues tom mvener burnout. 
OVERVOLTAGE ‘voace excooss 132 vers" “ 
SURGES/SPIKES (crttcgy rang of 100 putes ortess 
EM I/RFI Three stage fittering for clean AC power 

© FULL ONE YEAR WARRANTY 

e ORDER-SHIP SAME DAY 

e 1 MILLISECOND TRANSFER TIME* 

© SYNCHRONIZED SINEWAVE* 


~ 
<< 
—~ *250 watt and 500 watt units offer 4 msec 
transfer time, PWM waveform 


PARA SYSTEMS, INC. 
Ea en Re Maen” | 
* 1-800-238-7272 
| soowatT | s 54900 | WA | 
| S00 wart | s 699.00 | s 799.00 _| 
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8 JOHN C. DVORAK 


VIEWPOINTS 


INSIDE TRACK 


A final look at Comdex’ s tenth anniversary show. 


t’s not that last November’s tenth anni- 

versary edition of Comdex was a 
bust. I enjoyed the show. It’s just that 
there was no theme and no focus and 
nothing really happened. In fact, the 
show has become what Comdex has al- 
ways wanted it to be: a Computer Dealers 
Exposition, COM-D-EX. It has ma- 
tured. As such, it was about as exciting 
as a furniture dealers’ show or pet shop 
accessories convention. 

Dealers and vendors did well talking 
to each other about their new boxes and 
new logos and elaborate promotion 
plans. But was anyone looking for excit- 
ing new products? Naw! Except for three 
or four new products (out of thousands 
exhibited) there wasn’t much to see. I 
wonder whether the few hot items were 
worth the journey. 

Here are the top four hot products. 
The first great product I saw was the flat 
panel full-color 640 by 200 active-ma- 
trix LCD from Hitachi. This 62-inch 
CGA display was breathtaking, albeit 
small. This looks like no LCD you've 
ever seen. It’s a killer. An engineer 
manning the booth said that Hitachi is 
working ona 10-inch version and anoth- 
er 62-inch prototype that has 640 by 400 
resolution. To me, this was the highlight 
of the show and the true direction of dis- 
play technology. It looked like a tube dis- 
play. Stunning. 

Meanwhile, in the Panasonic booth | 
discovered the second and third great 
products of the show. First was a disk 
drive that was the size of a cough-drop 
box. It utilized the new Matsushita 
(a.k.a. Panasonic) 2-inch floppy. Unlike 
the unusable Sony analog 2-incher found 
incameras, this **real’’ 800K floppy disk 
is compatible with 3'4-inch and 5'4- 
inch controllers. This is what we're look- 
ing for and what Zenith decided to use on 





its new super-lightweight portable. 


| Matsushita is the heir apparent to the 


floppy disk of the future. It was 
Matsushita that made the joint venture 
with Shugart during the heyday of the 8- 
inch drives a decade ago. Most of the 
technology was transferred to 
Matsushita, Where it was improved to the 
point where most engineers feel this 
company now makes the best disk 
drives available. | expect this drive to 
become a standard. 

Also buried in the Panasonic booth 
was a Matsushita 32-inch drive capa- 
ble of storing over 16MB (IIMB for- 
matted). I liked this drive because, unlike 
other such drives, it has its own servo 
motor that can be used by the drive to 
write the necessary servo tracks on the 
disk. These high-density floppies all re- 


quire servo tracks and until now the user | 


had to buy overpriced preformatted disks 
to make them work. Not so with this 
beauty. But, like other super-high-densi- 
ty drives, it requires expensive metal- 
particle diskettes. 

Elsewhere around the show there were 
other high-density drives, things called 
flop-ticaldisk drives, even a green-gel- 
coated worm disk. The ubiquitous Le- 
land Strange even had a 32-inch drive 
that he claimed stored over 40MB. Few, 
if any, of these designs will be accepted. 
I’m sticking to the Matsushita designs. 
They’re beautiful and the company has 
the market status to easily make them 
Standards. This is not the case with all the 
other oddball drives that were shown. 

The fourth hot item was a little device 
called the Private Eye from Reflection 
Technology in Cambridge, Massachu- 
setts. Employing a proprietary plasma, 
this display is worn like a monocle over 
one eye. The device looks like a black 
film can that you peer into. A Hercules- 





caliber high-resolution (actually 720 by 
280) monochrome image is clearly visi- 
ble *‘floating’’ in air. Expected to cost 
$100 or so in OEM quantities, this device 
‘will make practical the subminiature, 
cigarette-pack-sized portable comput- 
er in the years ahead. Ray Kurzweil and 
a group from the MIT Media Lab are 
the money and brains behind this thing. 

Back to the show. This year’s Comdex 
was even more spread out than in years 
past. Luckily, there seems to be some at- 
tempt to stop the disorganized nature of 
the event. The promoters intend to start 
MacDex, a concurrent show specifically 
aimed at the Macintosh market. The Mac 
vendors were up in arms about being split 
off. Fact is, this is a good idea. Comdex 
actually needs to be sectioned into more- 
severe partitions. | think software, 
peripherals, hardware, and furniture are 
perfect examples of “‘segments.’’ The 
problem is that many vendors have a re- 
served spot in the middle of the main hall 
and don't want to end up in some back 
room of the Sahara. MacDex is at least a 
step in the right direction. 

Reorganization notwithstanding, there 
was still the coy Taiwanese fellow stand- 
ing outside the main hall holding a big 
sign. It read: ‘Need DRAMS? We have 
them!"’ I loved it. 

If anything was missing from the 
show, it was that inexplicable nervous 
vitality one perceived in years past. Un- 
like before, there wasn’t the worry about 
the recession or the incessant hand- 
wringing over the demise of the industry 
or of IBM's taking over everything. It 
was a ‘‘What? Me, Worry?’’ kind of 
show. That idiotic tune **Don’t Worry, 
Be Happy ,”’ was played everywhere. 

Last year people fretted. This year 
they relaxed. | never saw so many peo- 
ple carrying tennis rackets on board the 
planes before. It was like Leisure 
World. I never saw so many optimists. I 
had to conclude one thing: something 
terrible is about to happen. Po 
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Announcing the first non-stop communications route sending a document as big as the NewYork phone book. 
between businesses anywhere in the world. Now your faxes or files can fly cross country. And you 

Intel’s Connection CoProcessor™” can still be zooming around in your flight simulator. Or 

It’s a whole new way to send and receive programs, writing that letter to your biggest account. Or recalculating 


your spreadsheets for tomorrow's meeting. Without 


files, text, graphics and electronic messages. Not just 
interruption or downtime. 


between PCs, but with fax machines as well. 
The Intel Connection is a new And when you fax, there are no 

communications coprocessing board 30" more stopovers at the printer, or 

that frees your PC from the task of aa us SS cooling your heels in line at the fax 

communicating. , F machine. Because Connection lets you 
Which means you can work on your intel =a . do everything without leaving your PC. 

computer non-stop—even while =z And when you send files directly to 


Se Se Carpe. Comecte) Fn ee a ‘Symantec is a trademark of Symantec‘ ‘Borland is.a registered trademark of Borland 
(wademark of Microsoft Corporation, *CAS (DCA/Intel Communicating Application Specificanon. ) or oe 2 












Transfer tailed. 
Spend 17 minutes cross fingers. 


the proven. 








Work through 
junch to make up 
for log! ime. 







Stand patiently 
inline at 
FAX machine. 






Finally, you send, 
but EX trels busy. 





another Connection-equipped PC, you won'thave to fiddle communications software to learn. 


around with modemparameters or protocols. Because the And everything is backed by toll-free technical 
Connection CoProcessor sets them for you. At 9600 bps. support and a five-year warranty from Intel. 

Best of all, Connection supports CAS*a new So what are you waiting for? Call 800-538-3373 now 
communication standard that is supported by major for a free demo disk. 
software and hardware developers like Symantec,” Because with Intel’s Connection CoProcessor, 
Borland® DCA? Microsoft®? and WordPerfect? Which communication is really going to take off. 
means you can send, for example, a word processing 
file to your London office, without ever exiting your s ® 
WordPerfect program. in 

You just send the document directly from your 
application. That's it. There isn’t any complicated 


Corporation. DCA is a registered trademark of Digital Commusications Associates, Inc. Microsoft is a registered 
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nn vi a the most 


Powe 


Yes. There are ways to take something that’s very 
powerful and make it easier to use. 

Actually, with Symphony® 2.0, not only is this latest 
version of the world’s most popular integrated program 
easier to use, but it’s also more powerful than ever. So it 
can keep up with you as your capabilities grow. 

For starters, since there’s no copy protection, you 
can get Symphony up and running with much quicker 
and easier installation. 

Once up and running, bingo, you have instant access 
to five key business functions: spreadsheet, word proces- 
sing, database, graphics and communications. So youcan 
prepare budgets, write memos, create inventory lists with- 
out having to go through the hassle of changing programs. 

But Symphony is really more than five separate 
programs. Because, unlike other integrated packages, 
Symphony lets you dynamically integrate functions. For 
example, when you change spreadsheet data, your 
graph of that data and your memo containing the same 


© 1988 Lotus Development Corporation Lotus, | 2-3 and Symphony are regstered trademarks of Lotus Development Corporation 


ted software 
a =. ne ae to use. 


numbers automatically reflect the changes. So you get 
greater efficiency, and you're able to work faster too. 

Plus, the Symphony spreadsheet is the fastest and 
most powerful spreadsheet available in integrated soft- 
ware, based on Lotus® 1-2-3% the industry-standard 
spreadsheet technology. 

We could goon about the many features of Symphony 
2.0—how its macros let you automate complex or repeti- 
tive tasks and create customized applications. How the 
word processor now has a spelling 


| Late Sengines 
checker and text outline. Andhow | 2) 
database andcommunicationshave 5 ,. 
been improved. H | 
The bottom lineisthatSymphony | z_ a 
is one high performance package 3 id 
that’s made to be opened up. = 


Lotus Symphony? 0 








@ JIM SEYMOUR 


VIEWPOtUNTS 


JMOUSING AROUND 


WITH LOTUS 


A devoted fan of alternate input devices has long despaired of getting a mouse to work well 
with 1-2-3. Now he’s found a solution to this difficulty. 


‘m a big fan of that category of peri- 

pherals known in the trade as ‘‘alter- 

nate input devices.” I use a digitizing 
tablet regularly, I really like trackballs (1 
even hope to find a decent one for PCs 
someday), and my collection of mice 
could fill a drawer. 

It's not that I have anything against key- 
boards. But for much of what we do on 
computers—from navigating around the 
screen to entering something other than 
letters and numbers—keyboards are ex- 
ceedingly blunt tools. So I continue to 
search through the desert of PC alternate 
input devices, looking for that fabled Bet- 
ter Way. 

While they’re not perfect, I'm con- 
vinced mice are our best bet. From Doug 
Englebart's very early hand-carved wood- 
en models through Pierluigi Zappacosta’s 
early gray plastic lumps to Logitech's 
sleek C7s to today’s champ, the Bauhaus 
Maus from Microsoft, computer mice of- 
fer the right kind of hand-eye link to what 
we see on-screen. 

That conviction has sent me down some 
enticing but eventually unrewarding paths. 
A recent walk on the wild side was with 
Felix, a good idea that fails on execution. 
Felix consists of a stubby control stick that 
you move back and forth in a horizontal 
plane, all encased within a small, fixed 
box on your desk. It’s a cross between a 
trackball—the base stays still while you 
move something within that defined 
boundary—and a joystick. The ballistics | 
of the cursor movements that result from 
manipulating Felix’s little thingamabob | 
are good, but as you move its little plug | 





back and forth with your thumb and fore- 
finger, you realize how much it needs bet- 
ter viscous damping, for smoother move- 
ment. 

Actually, what really caught my atten- 
tion about Felix wasn’t its odd shape and 
construction but the software that comes 
with it. For the first time, I was confronted 
with new ideas about how to use a mouse 
with /-2-3, 


THE TROUBLE WITH MICE I've be- 
come convinced that the real problem with 
mice devices is that they're poorly inte- 
grated with application software. Using a 
Macintosh forced me to that conclusion, 
while the Mac has had terrible mice, the 
level of integration between the mouse and 
the software is so high that you soon forget 
that unfortunate thing in your hand and re- 
late strictly to what's happening on-screen. 

In the end, as much as I truly like mice, I 
use them on PCs only with Microsoft Win- 








dows’ and with one other application pro- 
gram. (Windows so demands a mouse that 
to use its keystroke alternatives is sheer 
madness. ) 

Felix’s software did a good job of in- 
creasing the power of the /-2-3 user, in ef- 
fect replacing Lotus’s set of paradigms for 
moving around the spreadsheet with an- 
other set (Felix’s). But in the end, that was 
exactly what I didn’s like about it. 


KEEPING THE FEEL | want a mouse- 
driven program to behave the same way it 
would when run from the keyboard. The 
other program I use on the PC with a 
mouse is Microsoft Word, which uses the 
alternate input device to expedite the text- 
editing process, never departing from but 
accelerating the approach used when you 
fun the program exclusively from the key- 
board 


A program such as /-2-3 has an idiosyn- 
cratic (and for many of us, deeply in- 
grained) scheme of doing things, and I 
want a mouse-control program that ex- 
pands on rather than replaces that scheme. 
Put more simply, /-2-3 run by Felix just 
didn’t feel much like /-2-3 anymore. 

So I went back to using a mouse with 
Microsoft Excel (and noticed how much | 
liked that), while using /-2-3 strictly from 
the keyboard. And I noticed how much I 
didn't like that. 

Then, a couple of months ago, I came 
across Marq Technologies’ little /-2-3 
mouse-control utility, MargNavigator. 
With the cynicism of the world-weary, I 
put it on the desk, booted up /-2-3—and 
fell in love. 
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@ JIMSEYMOUR 


SOMETHING REMARQABLE Look, 
even if you don’t like mice, and maybe if 
you don’t even use /-2-3 on a regular ba- 
sis, you've still got to see what this wonder 
can do. it dramatically speeds and eases 


computer 

and at 2 fraction of the cost of a LAN. In 

a Oe ee 
port. A MainStreet data controler 

sooghe to hela Spataiataed tain: 

it plugs directly into existing RS232 or 

parallel ports; no additional PC interface 

cards are required; it uses standard 


VIEWPOINTS 


using /-2-3 while keeping the Lotus look 
and feel. 

MarqNavigator wraps the blue Lotus 
border all around the screen and drops the 
/-2-3 function-key assignments into the 


() NEweRIDGE 


* Keep information Systems Simple 
Newbridge and fogo, and MainStreet are trademarks of Newbridge Netwarka Corporation 
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right border. The usual /-2-3 commands | 


appear in their familiar positions across the 
top of the screen. Just roll the cursor over 
one of those familiar Lotus top-of-the- 
screen commands and a drop-down menu 
appears. Keep moving till the cursor is 
over the command you want, click the left 
mouse button, and you've executed the 
command. To use function-key com- 
mands, just click on the function-key hot 
spots on the right side of the screen. 

One of the glories of MarqNavigator is 
the incredibly fast, smooth navigation it 
offers when you move around a large 
worksheet. Using MargNavigator gives 
you an incredible feeling of speed and flu- 
idity as you work with /-2-3. I invited a 
handful of coworkers who also rely on 
1-2-3 to use my machine for a while to see 
what they thought of it. Without excep- 
tion, their reactions were like mine—and 
more than one used the word fluid to de- 
scribe the feeling you get as you swoop 
around the worksheet. 





= One of the glories of 
MargqNavigator is the 
incredibly fast, smooth 
navigation it offers when 
you move around a large 
1-2-3 worksheet. 


don't often get this excited about a util- 
ity program. Indeed, I held off writing 
about it for a month, to see if that first 
blush of enthusiasm would fade. it hasn’t. 

You can reach Marq Technologies at 
(800) 336-8366. MarqNavigator lists for 
$149 and supports the Logitech and Mi- 
crosoft mice, 

If you're half as interested in mice as I 
am, you really owe it to yourself to have a 
look at MarqNavigator. Even if you're a 
crusty “‘real men don’t use mice”’ type, 
take a look. 

Fair warning, though, for the deter- 
mined curmudgeon: it'll change your 
mind. Pt 





THE $1195 AxSTAR 
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YOU WON'T FIND A BETTER 
80286 SYSTEM VALUE ANYWHERE. 


Loo! ‘ fe r better valu: é PC/AT more PC manufacturing experience r See waeeeeeaeeeaaaa = | 
conte than ous AxStaris lie. than anyone else. AN AxSTAR FOR ONLY $1195? 





looking for a needle in a haystack. Impressed? Why not try out an THAT'S NOTHING TO SNEEZE AT! 5 
You're more apt to come up with a AxStar for yourself. Call us today to 
case of hayfever. arrange a no obligation 31-day trial* 


dollars less, but you'll never find an all- 


Sure, you can buy a knock-off clone for a few , 
around better value than the A x Star. S$ 


The A%Star was the world’s fast- at your home or office. 
est, most inexpensive AT compati- 7 


ble when it was introduced in 1986. sing Wed Se Oe ecg 








r 

1 

I 

| 

I 

' 

r 
: information package inciuding pricing 4 

Today, thousands of satisfied cus- } wees 
tomers later, the Ax Star is equally ; or : 
well known for its rock solid reliability ; oe : 
and unparalleled manufacturer support. , COMPANY: : 
Dollar for dollar, the A *Star gives y PHONE: ' 
you more of what you want in a low y ADDRESS:___ og 
cost AT compatible — a multi-speed 8 cy r 
CPU 6, 8, 10, 12, & 14/16MHz), your I STATE: ZIP: i 
choice of “soft” or “firm” touch key- 1 oe 1 
boards, super high speed disk options P i 
eee af ' << Wells American. | 
Pgh Sse kets y Woke Re a ated 
ight here in America sAmeri- § THE ROCK-SOLID, RELIABLE AsSTAR. 5 ee 

can Corporation — a company with aD ane MEE a, ||, Cee Bowel: WeRiCORMbIRIEC BGO © 


IBM, Personal Computer AT and AT are trademarks of International Business Machines Corporation. *Some restrictions apply. Details available on request. 
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The #1 Uttlity Just 











Many utilities have a DOS shell. Ours is anything but run With our PC SECURE you can encrypt, compress, even hide NOTEPADS allows you to do a lot more than just write short 
of the mill. PC SHELL actually outperforms and is easier to sensitive files and programs. PC SECURE uses DES encryp- notes. It's really a very capable word processor with block 
use than DOS 4.0. It even includes an applications “‘run list’ _ tion and meets the Department of Defense's standards for cut and paste, headers and footers, and spell checking. You 
to simplify starting programs. data encryption. can even use it to create form letters. 





PC Tools takes the agony out of backing up your hard disk. PC Tools COMMUNICATIONS allows you to perform data To manage your appointments and to-do list, there's 

With PCBACKUP you know how long and how many disks transfer as a background application so you can continue SCHEDULER. It includes full calendaring functions, reminds 
you'll need before you even start. It can even compress data — to. use your computer. Connecting to logged-in systems just you of upcoming apointments, and can even show you a 
to reduce the number required. takes a click of a mouse. week full of appointments graphically. 


; Obviousty we can't leave a good thing alone. 
& Just when it seemed PC Tools Deluxe was every- 
: thing you could want in a utility package, we go 
out and make it a lot better. 
Not only have we found ways to signifi- 
cantly enhance the industry's top selling utilities, 
we've added a complete new set of capabilities. 
We've given PC Tools one of the most elegant 
and advanced desktop managers the world 
has ever seen. It includes a notepad, 
appointment scheduler, outliner, clipboard, 
background communications, keyboard 
macro processor, calculators, and more. 










Got A Lot Better. 








PC Tools doesn’t just organize your files and hard disk. You know how easy it is to erase a file. What surprises PC Tools has not one, but three calculators. An HP12C™- 

It can organize your thoughts. The OUTLINER allows you people is how easy PC Tools can recover it even if your hard compatible financial calculator, an algebraic calculator with 

to quickly create outlines with a hierarchy structure. disk has crashed. Not in bits and pieces, but in its entirety. a tape you can edit and a programmer's calculator that does 
Automatically. base conversions. 








You're in the middle of writing aietter and need something Some utility products toss in a disk optimizer. Ours is any- PC Tools’ windowed environment allows you to run up to 


from a database file. Stay right where you are. DATABASE thing but thrown in. COMPRESS allows you to “unfrag- 15 of our applications at once. You can easily “jump” from 
iets you access dBASE® compatible files, make changes, ment” and rearrange your files to improve your hard disk's one window to another, resize them as necessary, and if 
even create new ones. performance. you're stumped, access our context-sensitive HELP. 


All with easy-to-use pull-down menus and a windowed environment that lets 
you run up to 15 of them at once. 

The operating environment is so consistent that once you've learned one 
application, you'll be skilled at them all. And, if you have a mouse, you can speed 
through operations with just a point and a click. 

Naturally, these desktop features are all resident. So they can be called up 
in the middle of any application. But what's really amazing is PC Tools takes less 
than 40K of your computer’s memory. So it doesn’t crowd even the most 
memory-intensive programs. 

It's impossible to tell you everything PC Tools Deluxe does. You really should 


see for yourself why . 
trewortdsbestist §— Central Pomt Software rw. 
got a lot better. A VIDEO TECHNOLOGY COMPANY 


PC Tools is a trademark of Central Point Software. 


Call for the dealer nearest you (503) 690-8090. 


CIRCLE 120 ON READER SERVICE CARD 





Give this to 
and you 
hear from 








Upgrading mass storage 
used to mean one interruption 
after the other. 

Your users were very easily 
confused. 

And you weren't always free 
to answer questions like, “How 
do I set up a subdirectory?” 
Or, “How do I upgrade the 
DOS on my hard disk?” 

But, all that's changed. With 
Plus Hardcard™ 40 you can 


mind. It's completely 
different from other hard 
disks. For example, you won't 
have to personally install 

the Hardcard. Most of your 
users can do it in minutes. 
There's no system recon- 
figuration. No connector 
cables or adapter cards. And 
there's plenty of simple 
documentation ready to help 
those who dont know their 


upgrade your users to 40MB __ keyboards from their 

easily and never have toworry _ clipboards. 

about it again. There's even a 
Because Plus §PlusTechnical _} toll-free technical 

Hardcard has Support Line — | support number 

been specifically 7-800-826-8022 } for installation and 

designed with user information. 

the end user in So if any of your 


Plus and Hardcard are trademarks and the Plus logo is a registered trademark of Pius Development Corp., a wholly owned subsidiary of Quantum Corp. 





: [BM/International Business 





OUr USETS 





Will never 
them again. 


people have immediate 
questions, you won't have 





to be the one with all the 
immediate answers. 

More importantly, Plus 
Hardcard is the most reliable 
(60,000 hours MTBF) fixed 
disk available. It also happens 
to be extremely fast (effec- 
tive access time 28ms) and 
durable (100 Gs). And it's 


compatible with some 
of the biggest names in the 


mPa ARORA BRP ARA LAE 


PECEPELLEL CELE! 


——— 


i 
SA PEDLIAPDRRISRROSE ST ESESRTS * 


Hoe IBM. COMPAQ: Wyse 
And more. So if upgrade 
interruptions have kept you 
from getting to bigger issues, 
call us for complete compati- 
bility and other technical 
information 

at 1-800: DPhis~ 


cee 
826-8022. : 


® 


BB@WWANNS 


Machines Corporation; COMPAQ/Compaq Computer Corporation; Wyse/Wyse Technology. © 1988 Plus Development Corp. 
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ANew Way To Tell Your Bills 
Where To Go. 





aa 


And Get Away With It. 


CheckFree” The Nationwide, Personal Electronic Banking Service. 
It Pays All Your Bills And More-In Just Minutes Per Month. 


You've never had this level of control over your finances. In 
just minutes per month, you can pay all your bills through 
your home computer. Simply and easily. No matter where you 
bank! 

Thanks to CheckFree’s easy-to-use software, you'll never 
have to mail another check. Just enter the payment 
information into your computer, and the software 
automatically records transactions, adjusts your balance, and 
transmits payments via modem* to the CheckFree 
Processing Center. 

Checkfree Corporation—the nation’s leader in electronic 
payment services—will record each transaction and direct 


your payments to their destinations. Fixed monthly = 


payments are entered only once, and made 
automatically on the dates you specify. Now 
you can forget about late charges and 
maximize the interest on your money. 
Besides being fast and reliable, CheckFree 
is also extremely secure. All data entry is off 





line and all payment information is sent via burst 
transmission to the CheckFree Processing Center. The 
payments are then processed through the Federal Reserve 
System—the same, safe system used by banks everywhere. 
Plus, CheckFree also provides you with instant budgets and 
analyses of your income and expenses. 

All this for the basic subscription fee of only $9.00 a 
month.** If you pay only 18 bills, you'll already have saved 
$4.50 in postage alone. 

So, isn't that a small price to pay when youre getting away 
with so much? 

CheckFree Servisware,™ including complete software 
and subscription kit plus one month of service is available 
emmy for only $29.95 (suggested retail price). 
@ Visit your local Computer Retailer or call 
1 800 882-5280. (Monday-Friday, 9AM to 
9PM Eastern Time). 


Checkkree 


(niki ers. Sed ak 
*No modem? No problem. We'll help you get one. °* Nominal extra charge for more than 20 monthly transactions, 
HARDWARE REQUIREMENTS: IBM® PC or compatible, 256K RAM or greater, MS/DOS® 2.1 or greater, a Hayes® compatible modem, and two floppy drives or a hard disk system. 
CheckFree/Reg.TM Checkfree Technologies. Checkfree Technologies is a wholly-owned subsidiary of Checkfree Corporation. 
IBM/Reg.TM IBM Corp. Hayes/Reg.TM Hayes Microcomputer Products. MS-DOS/Reg TM Microsoft Corporation. 
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# WILLIAM F. ZACHMANN 


VIEWPOINTS 


Os/2-READY TO 
TAKE OFF 


For some time, OS/2 has been an operating system without a purpose. But at last, the hitherto 
unrealized promise of OS/2 is becoming a reality. 


ven though IBM and Microsoft 
Pinsed (just) to meet IBM’s 

promised October 1988 delivery 
date for OS/2 Standard Edition 1.1, that 
product so far has been of little practical 
value. The primary problem is that IBM 
met its self-proclaimed shipment deadline 
with a product that wasn’t quite ready for 
prime time. 

In fact, it wasn’t ready at all. The real 
miracle was that the joint IBM and Micro- 
soft development team was even able to 
deliver the product. Although the develop- 
ment groups headed by Steve Ballmer at 
Microsoft and Dick Hanrahan at IBM did a 
tremendous job, the delivered product was 
missing some critical pieces. 

Specifically, IBM OS/2 SE 1.1 was 
shipped with but a single output device 
driver (PRINTER1.SYS) supporting the 
basic IBM 4201 Proprinter. To put it mild- 
ly, 9-pin dot matrix printer output of Pre- 
sentation Manager graphics (through a sin- 
gle IBM printer model) isn’t good for 
much. In fact, an operating system that 
cannot produce output with non-IBM 
printers isn’t really good for anything at 
all. That is exactly the kind of system OS/2 
SE 1.1 has been so far. 

The second problem is that applications 
using the Presentation Manager, while 
slightly more numerous than hens’ teeth, 
haven’t been falling off the shelves of soft- 
ware stores, either. Not only did the num- 
ber of OS/2 applications fall far short of the 
1,000 that, in early 1988, IBM had 
claimed would be available by year’s end, 
but none of them made any use of the Pre- 
sentation Manager. 


All of that is finally starting to change. 
IBM’s OS/2 ‘‘Device Support Supple- 
ment”’ diskette, promised for February 28, 
will at least provide drivers for the most 
widely used IBM printers and plotters. 
Drivers for third-party printers are begin- 
ning to appear and will soon be generally 
available. Other personal computer ven- 
dors are starting to deliver OS/2 Standard 
Edition 1.1. And, even more important, 
software that truly makes use of the Pre- 
sentation Manager is starting to ship. 


READY FOR SPRING FLOODS? = April 
2, 1989, will mark the second anniversary 
of the announcement of OS/2. By that 
time, the promise of 2 years ago (at least as 
far as OS/2 is concerned) will finally be 
matched by a corresponding reality. By 
Spring Comdex in Chicago—April 10 
through 13—there will no longer be any 
doubt that OS/2 is on its way. By then, the 
trickle of Presentation Manager applica- 








tions will have become a flood! 

As has already become obvious, how- 
ever, the adoption of OS/2 and the Presen- 
tation Manager does not mean we will see 
a radically different set of application soft- 
ware. Word processing and spreadsheets, 
followed by communications and database 
management, are still going to be the most 
widely used applications on personal com- 
puters running OS/2 with the Presentation 
Manager. 

Artificial intelligence, expert systems, 
personal information managers, ‘‘group- 
ware,’” object-oriented programming, and 
all the rest of the hot topics writers like to 
write about and experts like to pontificate 
about, though useful and important in their 
own domains, won’t overtake mainstream 
computer applications as a result of OS/2. 

What’s more, many of the applications 
appearing for “‘the real’’ OS/2 are already 
familiar to those who have been using the 
Apple Macintosh since 1984 (and the Lisa 
even before that), or Microsoft Windows as 
early as the end of 1985. The Graphical 
User Interface of the OS/2 SE 1.] Presen- 
tation Manager does not offer capabilities 
that are dramatically different from those 
already found on the Mac or with Win- 
dows. 

As a matter of fact, many of the new ap- 
plications appearing for OS/2 have been 
adapted from the Mac or have already ap- 
peared as Windows applications. Others, 
even though first appearing under OS/2, 
are similar to applications found in the 
Mac and Windows graphics environments. 

Nevertheless, it would be a mistake to 
dismiss the emerging OS/2 applications 
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# WILLIAM F. ZACHMANN 


(and OS/2 with them) as nothing new. 
While the differences between the envi- 
ronment of the OS/2 Presentation Manager 
and Windows, for example, are not dra- 
matic, they are still significant. 


VIEWPOINTS 


NEW OPPORTUNITIES = For many us- 
ers, the differences certainly are great 
enough to justify the incremental costs of 
OS/2. For although OS/2’s multitasking 
and access to a larger memory space don’t 


Memory Hogs Eating Up Your RAM? 


Increases Available 
Memory 


HEADROOM increases the amount of memory 
available on your system by swapping out both 
TSRs (memory resident programs like Borland’s 
SideKick) and entire applications. You get com- 
plete control over your memory. 


© Frees ALL memory used by TSRs 

© Eliminates TSR conflicts 

¢ Enhances TSR performance 

© TSRs remain active when swapped out 
© All TSRs available at ALL times 


e Provides access to multiple applications 
e Switches instantly between applications 
© Controls 32Mbytes of TSRs/applications 


HEADROOM swaps out all, or any TSRs 
so that they use NO MEMORY WHAT- 
SOEVER, but are still FULLY FUNCITONAL. 


HEADROOM also swaps out any program or 
application allowing you to SWITCH QUICKLY 
BETWEEN PROGRAMS without having to 
save and exit from one program and then load 
and open another. 


Berne) Ona lees meg ery 


Works with Expanded and Extended memory 
of ali kinds (LIM 3.2 or above and compatibies, 
including LIM 4.0 and EEMS) 


Works with any Hard-disk drive. Swapping a 
full 640K to and from a hard disk to switch bet- 
ween programs takes under 4 seconds (on an 
AT/compatible, 20 seconds on 4.77MHz PCs. 
All memory swapping in under one second). 


Completely transparent. You don’t have to 
change the way you work, and you get more 
available RAM to work with. 


HEADROOM itself uses only 50K. Load up 
to 32 TSRs or applications. 


Runs on eae /A ART/AT/ P(e and 100% 
compatibles with » MDA, CGA, EGA, 
VGA, MCGA or hse display systems. 
Guarantee: If you find that HEADROOM does 
not live up to our claims we will fix it or refund 
your purchase price. 

$95. orders call (800) 451-0551 in 
NY (718) 262-8787 9am to Spm EST; ($5 per 
order shipping, $20 outside U.S.) VISA, M/C, 
COD, or write to us at: 


HEL XS 


SOFTWARE CoO,, INC. 


83-65 Daniels Street «Briarwood, NY. 11435+(716) 262-8787 
Dealer/distributor inquiries invited 


Patent Pending 


HEADROOM Is a trademark of Helix Softwara Co., inc. Her- 
cules is a trademark of Hercules Computer Technologies. 
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affect the look and feel of applications as 
much as the move to the Graphical User 
Interface in the Presentation Manager, 
they do offer opportunities that were not 
available with DOS. For instance, the 
elimination of overlay structures, the man- 
agement of large data structures in memo- 
ry, and the creation of background pro- 
cessing threads will result in significantly 
faster execution for many programs. 

Moreover, OS/2’s multitasking, com- 
bined with its capabilities for handling 
keyboard input, permit the creation of far- 
more-powerful versions of DOS termi- 
nate-and-stay-resident utilities. Since 
OS/2 provides an orderly environment for 
such programs, the numerous problems 
with conflicts among TSR programs under 
DOS can be eliminated. 

As software written for OS/2 matures, 
users will also be able to toggle among ap- 
plications, exchange data among them, 
and gain access to far-more-powerful ca- 
pabilities than were possible with DOS. 

One of the biggest benefits of OS/2 will 
be in the handling of communications 
tasks in general and local-area-network 
connections in particular. All LAN and 
terminal drivers normally require a fairly 
large resident driver under DOS. This not 
only takes memory away from DOS appli- 
cations but often causes problems with 
TSR programs as well. OS/2’s multitask- 
ing and larger memory space eliminate 
these problems, making OS/2 a superior 
alternative for LAN-connected systems. 

The greatest advantage of all, however, 
will be in the combination of the Graphical 
User Interface of OS/2 SE | .1 Presentation 
Manager with the ‘‘across-the-network”’ 
interprocess communication capabilities 
made possible by the OS/2 LAN Manager. 
These provide more than just improved 
personal-productivity applications. They 
are the key to developing truly enterprise- 
wide, mission-critical systems designed 
around personal computers. 

So while OS/2 won’t drastically change 
what users do with PCs, it is important that 
we not underestimate its impact. Microsoft 
intended that OS/2 would be the office op- 
erating system for the 1990s and designed 
in the capabilities to do the job. As OS/2’s 
promise becomes reality, the chances are 
very good that OS/2 will meet those expec- 
tations. PC 
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WHAT I NEED.NO 


“Dont just sit there. publisher of The Wall Steet Journal. [ ‘Get 8FREE* hoursonline. =| 
“We've got 15 minutes to put And all you need to get it is a per- ee ae 


together a complete dossier on the sonal computer and modem. pear ee Apne rey tee ete 
competition—annual report info, Using their QuickSearch service | fee, or a Personal Membership at $2995 with 5 free” hours. 


company vs. industry data, break- Tl get that complete dossier within 1 $49.95 Business Membership £2995 Renal Meni | 
tig cies, See meee peren Hit 15 minutes, maybe less. With their {1 toe 

Let's move. . over 40 other services, I can Ce ae 
I hear myself asking a lot of my everything from the full text of the | Semtur tenined 


I 

| 

staf, and others asking alot of me, Joural, fo curent stock quotes, | vin iil di sme a | 
It's not unreasonable, not if you and detailed financials on thousands | company 
want to come out on top. of companies. 4 | Atiess REE | 
I recently made our job easier, __ Loan get exactly what I need. No | CwSusfp— | 
I subscribed to Dow Jones fluff. No waste. | sere 


News/Retrieval? don eit aan on yourself, | Res w BIER srt PO het = i a aes 
It’s the premier source of online your staff. Call to start your faster service, call 1-800-2 today! 
business and financial information ™embership today. | Dow Jones News/RETRIEVAL | 
from Dow Jones & Company, Inc, Get what you need, NOW. I Grin Re Caer. I 


va ‘oe ee eet \ The information that powers today’s business: | 
en SA Sear res ‘expues February 28, 1990. ©1968 Geli fale rp yee aie ee ae ee | 


omliBiPAc: : 


Customer Profile 


Regis McKenna 


Age: Old enough ta remember the day that Intel 
Carporation was founded. 


Profession: Chairman of Regis McKenna Inc,, 
a majar marketing company based in “Silicon 
Valley.” A general partner in the venture capital 
firm of Kleiner Perkins Caufield & Beyers. Author 
of the Regis Tauch and mast recently, Wha’s Afraid 
of Big Blue?* 


Hobbies: Enjoys doing extensive research on 
innovative new technalogies. He recently became 
involved in building and archiving an extensive 
datobase, using state-of-the-art page recognition 
software. 


His Page Recognition Software: OmniPage 
of course. According ta Regis: “OmniPage repre- 
sents ane of the mast complete page recognitian 
software products; providing incredible flexibility to 
customize data which can be easily accessed later. 
All of a sudden the cost of archiving and retrieving 
data has dropped significantly. The ‘Information 
Age’ is upon us and we have an exciting new tool?” 


Favorite Quote: The New Yark Times: 
“OmniPage could be the mast significant advance 
in personal computing this year.’ 


Things Disliked Most: “Technology that is not 
easily accessible or powerful enough ta serve the 
needs of people.’ 


Favorite Scan: I’m using OmniPage ta build 
an extensive electronic library that pertoins ta the 
growth and evolutian of technalagy over the past 
25 years. Being able to scan literally any article, 
regardless af layout or column format, has suddenly 
made this all possible. It’s eliminated the labor 
intensive tosk of dato entry. I'll be able to share this 
infarmation with employees, customers and col- 
leagues over time. It’s an exciting callectian of busi- 
ness case studies far future reference.’ 


Future of Page Recognition: “OmniPage has 
provided me with the custamizable toal that | need. 
I can use the Partial Page feature ta scan anly that 
text which is relevant to my needs. Having a versian 
that runs in MS-Windows should impress those 
who are committed fo that environment. What we're 
seeing here is the emergence af q new product 


categary.” 


All rights reserved. 
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PRODIGY IT DON’T 


VIEWPOINTS 


GET NO BETTER 
THAN THIS! 


IBM and Sears are mass-marketing their on-line service like dog food or beer. Unspoken 
motto? ‘‘No one ever went broke underestimating the taste of the American public.” 


eer Mr. Progidy: 
1 wood of cent this mess age over 


yore service, but you dont except 
Is this long. But Ict me remark write off 


the bat I think yore service is grate. Itisev- | 
ery bit as enformative & innertaining as | 


Bowling for $ or the Weakly World Nooz 
& as satisfying as Old Milwaukee Light. 
Like they say, ‘‘It just don’t get no better 
than this here.’ 

I seen yore TV ads staring Linda Elerby 
of TV fame & Davy Joneson of hated NY 
Mets fame & some gy named Elvin 
Troffler I never seen b4 & then I stubbed 
upon yore empressif demon stration at the 
maul & I sined up then & their. 

I did have some trubble with the in stal- 
lation part cuz it din’t fine any disx called 
B or D on my sun’s machine but after 2 or 
3 cauls to yore tole free # yer peeple fixed 
me up & soon I was typing my id & pass 
word & after a littel weight for the WORK- 
ING sign to stop I was hooked to your Inter 
Active Personal Service & romed the bild- 
ings & floors, witch my sun what went to 
colledge calls metalfors. 


NONSTOP ADS _ Inthe weaks to come | 
got to no that WORKING sign even better 
than all them great nonstop ads that show 
up in the little box at the bottom of the 
pitcher tube like this: 

She'd love him forever. If only he'd let 
her. Lovelight series novels. 

I just luv ‘em! In fact, I will enclude 
some faves here witch | copied strate off 
the tube frum time to time just like you do. 
But yore ads also let you push the Tab key 
to the box marked LOOK 4 fasinating info 





such as the following: 

Dupont’s CORIAN is the aristocrat of 
surface materials. 

It’s tough. Elegant, with the opalescent 
beauty of marble and the permanence of 
stone. It resists stains, scratches—in fact, 
CORIAN is virtually indestructible. 

And, like a true aristocrat, CORIAN is 


only found in the best homes ... like 
yours! 

I new this was ment 4 me & so therefore 
orderd my FREE broshoor. 


A MITE STRANGE =| am specially em- 
pressed with yore stuff 4 kids. My dotter 
tys up the phone 4 hours wasting time with 
this which the Mrs. sez is better then TV 
she hopes. I was specially pleesed to see 
that the Cycleopedea Botanica Quiz spelt 
Gibralter just the whey I taut hur. & whut 
she learnt from NOVA she rote down to 
lern by hart & show off at dinner: 

Mites primarily eat, defecate, and copu- 











late. A heap of fecal pellets, as many as 


there are stones in the Great Pyramid, 
could fit on the period at the end of this 
Sentence. 

[also lyked the way the ads for tax help 
& romance books & tires & home furnit- 
ings & such appeard wile my dotter was 
lerning such useful enformation. No sense 
hiding kids from the reallies of life, sez I. 

A fiberglass tub scrubbed with COMET 
sparkles WITHOUT a scratch on it! 

Their are meny fasinating stars you can 
read tips from & even rite to like H. Cosell 
& H. Eloise but hear I have a complaint. It 
sez **Send a message to Jane Fonda & get a 
perconel reply,”’ witch I red rite after the 
Singles Colum witch sed: 

Commitment is the buzzword of the 
"80s. And now sex without commitment is 
only for madmen. The only way out is to 
practice the skill of committing—and prac- 
tice some more. 

Sew I rote ole Jane I wanted to practice 
with hur, but she dint respond to my very 
personal preposition atall. Her mind must 
of been on other glands 4 her colum said 

Thyroid disorders are not responsible 
for feeling cold, fatigue, or weight gain. 


| However, if you suspect a thyroid disor- 


der, consult your physician. 


TOUGH AVOCADOS My college edga- 
cated sun is 2 snooty 2 use Progidy. He sez 
it takes longer to figger out how 2 order 
groceries with the service then to get in the 
car & get em & bee sides they probly stick 
you with the hard little avocados the ones 
that never get so as you can eat em with out 
a sledge hammer & I am afraid the Mrs. 
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agrees so we aint tryed it yet sorry. One time not counting the ads & stuff, but 
A XXYmonth CD yield of XXXXXY? \ perconly that is OK with me my brane sells 
Earn it at Key Bank USA. get all confused wen sum body learns me 


Sunny objex that you fokes only put 15 | too much at one time. An other thing that 
lines 40 caracters wyde on the screen at | steems him is that if yer fone gets messed 


since 1983, RACORE nas proviven... 


40,000 


©._9 
PCjrs 
WITH PC & POWER 


Drive Two Plus Gives 
your IBM PCjr the performance 
cepabilities of e PC by adding e 
second drive plus enhance- 
ments. The unit includes ¢ 
parallel port, ¢ second disk 
drive, clock calendar with 
battery back-up, edditionel 
power to the side bus end e 
mamory axpansion slot. Your 
PCjr can now run PC software. 


is 
Drive Two Plus 256K 512K 


*299” #159" *199" 


Drive Two Plus “AT” STYLE KEYBOARD 

with DMA Direct Memory Access Features lerge return key, adjustable 
ellows data entry during disk drive height and separete 10-key ped. Includes 
operation. Now you can use softwera that adapter cabla for your PCjr. $s 00 
requires direct use of DMA. 20 MEG HARD DRIVE 99 
Drive Two Plus with DMA. Can be used with the Racore Drive Two 


PI Ith the PCjr alone. 
$359 lus OF Ww Ff gone. $679” 


Expand to 640K 
Give your PCjr the memory 
it needs with RACORE's 

expansion boards. This 
plug-in board fits into the 

Drive Two Plus and pro- 
vides up to 640K of mem- 
ory in 256K increments. 


Memory Expansion 
Board: 





We guarantee our products to be free from defects and to perform as 
promised. If you are not completely satisfied with any product you purchase 
from Triton, simply return it to us within 30 days for a prompt replacement or 
refund. 


quesrioncartoercee 800-227-6900 
samm= TRITON PRODUCTS COMPANY 


1159 Triton Drive, Foster City, CA 94404 

RACORE, Drive Two Pius are registered trademarks of RACORE Computer Products Inc 
IBM, PC. XT, AT. PCyr, are registered trademarks of 18M Corporation 

Prices effective 9/15/88 & subject to change without notice. 
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up, you get a dum massage & half to re- 
boot yer machine. Sunny specially hates 
the fact that when ever u are weighting for 
a pitcher to change if u press any keys the 
system just ignores ‘em but I say what is 
his smartypants hurry to beet the system. 

fs your upholstery as vibrant as it was 5 
years ago? Maybe your windows are to 
blame. 

Sunny sez if you realy need 15 min. de- 
laid stock quotes, you also need to bee able 
2 down load them to disx, which Progidy 
cant do. He also ennoys that u cant print 
out the Consoomer Retorts on account of 
the soft ware wont let you. But that ts OK 
by me cuz wen | try printing the pitcher 
goes goofy & | half to reboot anyhow. 

I dew agree with him on I point. | used 
Easy Saber to find this grate fair $158 r.t. 
twixt NY & Seatle but it only sed restric- 
tions apply & you half to call up to see 
what they are, witch kind of defeets the 
porpoise. So when I call up I find out that 
the restriction is that I half to be under 12 & 
traveling with my parents. Sunny sez E. S. 
on CompUSurf shows you that & whether 
4 casts too, but I sez they don’t show purty 
pitchers like you do, so there. 

As you can tell | am a fan. I luv yore bul- 
letin boards ware people ax about food & 
wine & have perconly recommended sum 
of my very favorite gormay frozen dinners 
& coolers and cant wate till Progidy is on 
tap all over the country insted of just a few 
burgs like mine. I luv the snappy tips of 
“Dress 4 Success"’ Malloy like: 

If you purchase a custom or made-to- 
measure suit, insist on functional-button 
cuffs. They are one of the hallmarks of cus- 
tom tailoring. 

But I have a little bone to pick with that 
Jeane Dixon horror scope. 1 am a Capri 
Com & she sed: 

Your chances of finding fame and for- 
tune get a big boost this weekend. An act of 
kindness will be richly rewarded. Recent 
worries disappear. Extra cash accumu- 
lates. 

I still got plenty of worries, but nun of 
that there fame, fortune, reward, or cash 
she promised. My sun sez | could get sum 
of it by canceling Progidy and getting back 
my $9.95 no charge for conneck time per 
month but I say no way I am waiting for 
Allen Bloom to get him a colum so | kin ax 
him his sign perconly. Pt 
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COnrTTERS 
HARDWARE PRINTERS 


2500 WEST COUNTY ROAD 42 : #5 = BURNSVILLE, MN 55337 


Good. aides Come In Small pacEASCS: '! 










The WonUnder™ is 








\ an innovative single 
T1000 T3100 | Seenmwte a 
T1200F 3200 ae. ee eas = retest 
T1200FB 5100 rnd 2400b $239 —- sn 2Shh 
T1200H *t4, ' Spee compatierpoda! roan 











Memory/Modems 
EaayTalk EMS1100 
, for the T1100+ & will s00n be avaiable for the Epson EQUITY LT. 


ie, WonUnder $299 
EasyTalk EMS3100 








SUPERSPORT: — 
Model 2 Mem/Modem for T1100/T1200 $799 
Mem/Modem for T3100 799 
eC. A L L a om Enhanced Graphics Adapter 
286 - 40 pe mae vr » Ei Cat rte 08 Hole wo Ful Size, Sandal PC Expansion Ca 
Turbosport 386 Peeve eoergh Ta100 Upton, Supports MDA, Cards for EGA graphics support, additional memory, 
. HGC, CGA & EGA $299 tape backup, and instrumentation can be added to 


extend the capabilities of your Zenith computer, 
Avaliable for Toshiba, Zenith & Epeon LT 


WonUnder II $399 












EasyTalk 3270 
Emulation Card for Tosh, Laptops; 
Supports |AMA & IBM Emulation. 




















a cir rite hes ater Diconix 150P 
MULTISPEED EL-2 Tart Spor. $499 Portable Printer $299 
MULTISPEED HD LapLink Plus $79 
LapLan-Tosbiba *When purchased with any laptop 
CALL An internal Ethernet card for 
wate T3100, Battery Adapter Pack 
"computers, $599 Heal hl ath gat 
overnight recharger 
and an AdaptaPower 
unit In a nyion carry- 
ing case with shoukd- 
or strap. 
Sve: 3 16x10" Pyy aks 
Fee ina Adapta'PAK 
AdaptaPAK 80 $299 
(Toshiba T3100, Mitsubishi MP286L) 
AdaptaPAK 80+ $299 
(Toshiba T5100, Datavue Snap 1+1) 
AdaptaPAKIII $299 
(Compag til, Toshiba T3200, Dolch, 
si iee green your liplop i. and NEC PowerMiate) 
Mitsubishi modem from MHz $239 | |smdrcexteaa. soup $208.00 ExtraPAK $99 
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Sort conte rae O00-255-4012 


¢ Net Terms to Qualified 


Corporate Accounts FAX: (612) 894-6175 IN MN: (612)894-0595 





LAP-LINK Has Connected 
er 200,000 Computers. 


Tn less than two years, LAP-LINK has connected over 
200,000 computers to become the standard in accessibility 
software for IBM’s and compatibles, laptops, and Apple 
Macintosb computers. 

But outstanding sales aren't the only way to recognize 
great software. Consider what the experts have to say. 


Fast and accurate. 

“.. LAP-LINK. . . sets a record for the fastest serial trans- 
feron a PC” Howard Marks, P.C. MAGAZINE — July 21, 
1987. And LAP-LINK is not only the fastest, it’s also the 
most accurate. LAP-LINK’s error checking system guaran- 
tees that all data is transferred with 100% accuracy. 

Easy to set up. 

“LAP.LINK is the absolute easiest, simplest and most 
convenient.” Harry Newton, TELECONNECT — April, 
1987. LAP-LINK comes with everything you need to set it 
up — including 34%” and 54" disks, documentation, and 
Traveling Software's universal cable with both 9-pin and 
25-pin connectors. 


Easy to use. 

“J don't know if the manual is any good or not: I've never 
had any reason to open it, LAP-LINK is so thoroughly intui- 
tive, fast and simple to use, the manual is blooming near 
superfluous.” Jerry Pournelle, BYTE MAGAZINE —July, 
1987. All you need to do is connect our high quality univer- 
sal serial cable (no need to unplug your printer's parallel 
cable), type “LL” on both computers and LAP-LINK will 
automatically connect itself, ready to transfer single files, 
entire sub-directories, or hard disks. 

Award winning. 

“Tf you like a package that's fast, efficient, and easy to use, 
LAP-LINK is clearly the... program of choice.” M. David 
Stone, P.C. MAGAZINE —January 12, 1988. PC. Maga- 
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zine was so impressed with LAP-LINK’s performance that 
they gave it their Editor's Choice and “Best of '87” awards. 


LAP-LINK 

LAP-LINK transfers files between IBM and compatibles, 
laptops and desktops, including the new IBM PS/2, It 
installs in seconds, features a split-screen design for show- 
ing files in both computers, and transfers data at incredible 
speeds of over 115,200 baud. 


LAP-LINK Plus 

With all the simplicity and file transferring capabilities of 
LAP-LINK, LAP-LINK Plus also offers the option of direct 
disk drive and printer sharing between any two connected 
computers. It’s like having a two computer network. You 
can easily switch between local and remote printers using 
a pop-up window without leaving your application. 


LAP-LINK Mac 

Everything you need to share files between any model 
of the Apple Macintosh (512, Plus, SE and Mac II) and an 
IBM compatible laptop or desktop computer (including the 
IBM PC, XT, AT, and PS/2). It’s easy to use and it's fast, 
over 57,000 baud. LAP-LINK Mac is also fully compatible 
with both Macintosh Finder and MultiFinder, as well 
as AppleTalk, TOPS, and 3Com. New release 2.0 now 
includes 14 file translators! 


So for the best Accessibility Software, stop by your local 
computer or software dealer today. Or call us at: 1-800- 
343-8080 or in Washington: 1-206-483-8088. Ask about 
our free catalog. 


LAP.LINK is surprisingly affordable at $129.95, 
LAP-LINK Plus $139.95 and LAP-LINK Mac $139.95 
(Suggested retail prices including cable). 


Travelin oftware 
Sin 


Traveling Software * 18702 North Creek Parkway » Bothell, WA 98011 


Macintosh, AppleTalk, Finder, MultiFinder, and Apple are trademarks of Apple Computer, Inc , [BM ta trademark of International Busmess Machines Corp , 3Com ts a trademark of 3Com Comp. 
Novell t» a trademark of Novell, Inc, TOPS ts a trademark of Sun Microsystems, Inc, Traveling Software, LAP LINK, LAP LINK Plus and LAP LINK Mac are registered trademarks of Traveling Software, Inc. 
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“We are very hapPy Mat our system Is a 
top of the stack in both price ETsTe) 
but it is your courteous-service that. 
tested by the competition.” 
~ Pierce Haviland - 
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4,tor1 rieave. dino % £ 
16 Bit VGA Board eThe system rin withewt 
. 2 ele tpt a glito™ 
ial Ports eo "We ware Surprigaa"o pee a 
ior rene Keybor Sete ut hom te wr 
‘MS DOS w/GW Bas" ass than $3000." . 
80387 and. S 0 Whewwaesiaaing the \ riche # ackBbe, 
Vertical : The GATEWAY 386 sunasoys 3! 
ey cy tnpmerst Fy, 
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25-MHz 386s FAST, 


THESE NINE 

PERFORMANCE WIZARDS BRING 
TO 386 TECHNOLOGY 

THE KIND OF SPEED THAT 
POWER-HUNGRY 
APPLICATIONS HAVE THIRSTED 
FOR ALL ALONG. 
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The history of technology is the story of a 
constant effort to go past the existing su- 
perlatives—to explore farther into space, 
to plunge deeper in the oceans, to examine 
smaller particles of matter. And to build 
faster desktop PCs. 

Microcomputers may not rank on the 
same level as space shuttles and particle 
accelerators, but then again the computer 
is a far more visible, more prevalent influ- 
ence on the way most of us work. The MS- 
DOS micro market is our best hope of be- 
ing able to own a piece of leading-edge 
technology, and today that means an 


COVER STORY ALFRED POOR 


EXPENSIVE,4% WORTHIT 


80386 machine running at the incredible 
rate of 25 MHz. 

The reviews that follow take a hard 
look at the vanguard of this new perfor- 
mance standard. You will find that some 
issues are much the same as with any other 
class of PC-compatible computer, but 
you’ll also find some surprising aspects to 
this class of machine. 


WHOSE NEWS? Not so surprising is 
that these top-speed marvels command 
some of the top prices in the market. So the 
first question has to be, Who is buying 
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these lightning-fast machines? 

There are a number of answers. As with 
any other development that breaks old lim- 
its and establishes new ones, there will be a 
number of people who must have a 25- 
MHz 386 simply because it is the latest. 
These pioneers are in the minority, since 
few of us have the resources to upgrade 
with every innovation that comes along. 
But many others will buy these machines 
for more-substantial reasons. 

And the basic reason is pure perfor- 
mance, These machines jump. Here you 
will find all the latest advances coming to- 








m 25-MHz COMPUTERS 


iQ 25-MHz 386-based Computers: Summary of Features 


{ A ; (Products listed in ascanding base-pnice order) 





he following commentary analyzes some 

of the terms in this table of features. The 
phrases in bold type are listed in the same 
order as in the left-hand column of the table. 


Basic configuration Because hardware vendors 
frequently offer a choice among vanous hard disk 
drives and monitors—at different prices—we ara 
reporting the pnce of a completely stnpped-down 
model as a “basic” configuration. Note that these 
Pnces are not always stnctly comparable because 
some vendors will not sell their computers without 
ahard disk. Theretore, when comparing products, 
Please consult the “etandard configuration” pnces 
as well. 


Softwara Included Hardware manufacturers may 
Or may not bundle sottware with their computers. 
Bundled software may include DOS, setup and in- 
stall programs, and various utilities. DOS 1s often 
available only at an additional cost. (Disk caching 
software appears under “memory specificatiohs” 
Near the and of the table.) 


Reset switch Many computers now come with a 
feset switch ellowing a cold reboot of the computer. 
This switch saves wear and tear on the power 
Switch. 


Standard configuration Purchasers will normally 

want a more elaborate system than our basic” 

configuration. For the sake of price compansons, 

our "standard” configuration includes 1MB RAM, e 
| hard disk of at least 30MB, one floppy disk drive, a 
monochrome display, at feast one parallel and one 
senal port, DOS, and a keyboard The pnce of 
each system is tollowed by the aiza ot its hard disk; 
total RAM ia also indicated in cases whera tha 
package includea mora than 1MB. 


Taated configuration The specifications (and list 
prices) of the evaluation units depend on what con- 
figuration each manufacturer has decided to send 
us for testing. Upgrades and additions to the 
baaic configuration summanzes the distinctive 
features of the models that were actually reviewed. 


Bua clock apeeda (MHz) Sus speed becomes 
mora important as computers run at faster clock 
speeds A computer's bus speed may actually be 
too fast for expansion cards, most of which operate 
at B or 10 MHz. Time-out periods, sometimes. 
catied wait states, ere otten used to slow down 

the bus. 







































Micro Exprees “ 


























BASIC CONFIGURATION PC Brend 366/25 ME 3B6-25 Deil System 325 
List price $2,450 $3,999 $4,799 
RAM 1MB 1MB 1MB 
Floppy disk drivee One 1.2MB 514- One 1.2MB One 1.2MB 5'4- 
inch of one 54-inch inch or one 
1.44MB 342-inch 1,44MB 34-inch 
Herd disk driva None 40MB None 
Orive bays Five half-height Five half-heighi Five half-heighi 
* Softwere inciedad Seiup, diegnos- Oragnostics Selup, diagnos- 
ies, optimizetion tics, utilities, OOS 
3.3, GW-BASIC 
08/2 evellabie Optionel ($145) Optional ($290) —_ Optione! ($325) 
Moniter None None None 
Ports One serial, Ono seriel, Two senel, 
one parallel one parellei one perallel 
Siote Two 8-bit, four One 6-bit, six Two 8-bit, six 
16-bit. two32-bit 18-bit, one 32-bil 18-bit, one 32-bit 
32-bit bea menufaeturer PC Brend American Dell 
; Megatrends 
Power eepply (watta) 200 220 220 
Reael awlich e e Oo 
Keybeerd cebie length (inches) 2 128 108 
| STANDARD CONFIGURATION | CONFIGURATION 
Price ef monecbrome ayaiem with $2,990 (40MB) $4,239 (40MB) $7,119 (150MB) 
1M6 RAM, herd diek, end OOS 
Priee of VGA systam $3,500 (40MB) $4,823 (40MB} —- $7,319. (150MB) 
| TESTEDCONFIGURATION _| 
List price $5,995 $7,122 $9,519 
Upgradea eod additions to the baeic 2MB RAM, 1S0MB 4MBRAM, 140MB 2MB RAM, 150MB 
eonilgeretion herd disk, 84MB = harddisk, VGA, —hard disk, 1SOMB 
tape backup, 144- 80387 co- tape beckup, 
MB3'2-inchend —_ processor, 1.44MB 3'4-inch 
1.2MB 5%-inch 00S 3.3 and 1.2MB 5'4- 
disk drives, VGA, inch disk drives, 
B0387 coproces- VGA 
sor, 00S 3.3 
Mleroproeessor elock apeeda B/25 MHz B/25 MHz 4 77/8/25 MHz 
Well aiaies 0 0 0 
Bea clock apeada B/12.5 MHz 8 33 MHz 8 MHz 


s » —€ditor’s Choice @—Yes O—No NA—Not applicable this product uses discrete logic. 
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Everex STEP 
lertz 388/26 Zeos 388-25'V 38625 
5,765 $6,145 $6,399 
MB {MB {MB 
ine 1.2MB One 1.2MB One 1 2MB 
Y-inch S¥-inch SY inch 

J 

one t20MB None 
ive halt-height 51x halt-height Five halt-height 
etup. diagnos: None Giagnostics, 
cs, Disk Manager 008 3.3 


Optional ($325) 





e None None 
serial, One serial, One serial, 
paratlel ‘one parallel one parellel 
8-bit, five One 8-bit, six One 8-bit, six 
bit, two32-bit 16-bit, one 32-bit t6-bit, one 32-bit 
American Everex 


Megatrends 





230 200 220 192 132 
e e co) te] le) 
\2 1t4 (plus S-toot 72 138 114 129 
tensi 
| 
457 (40MB, $5,419 (40MB) $7,222 (40MB) $6,856 (66MB) $8 674 (60MB) $11,720 (t20MB, 
' B RAM) 2MB RAM) 
7.183 (40MB, $6,114 (40MB) $7,696 (40MB) $7,613 (66MB) $9,717 (60MB) $t2 608 (120MB. 
B RAM) _—s 2MB RAM) 
}0,375 $9,308 $14,291 $9,5t7 $20.213 $15,958 
MB RAM, 300MB 157MB harddisk, 4MBRAM,t60MB 2MBRAM,120MB 3MBRAM, 4MB RAM, VGA. 
Wd disk, 1.44MB VGA. 80387 hard disk, EGA hard disk, VGA, 300MB hard 80387 co- 
mch disk coprocessor, 60387 co- disk, 13SMBtape processor, 
ive. VGA, 60387 00533 processor backup, VGA, 005 40 
ocessor, 80387 co- 
S33 processor, 
00S 3.3 
(25 MHz 8/25 MHz 812.5/25 MHz 8 25 MHz 25 MHz 25 MHz 
0 0 0 0 0 
Hz 8 33 MHz 4168.33 MHz 8 33 MHz 8 33 MHz Variable 
{continues} 











ALR FtexCeche Compeq Oeskpro t8MPS.2 
253860T 386 26 Modet 70-A21 
$6,690 $8,299 $11,295 

{MB {MB 2MB 

One 1 2MB One 1.2MB One t.44MB 
S¥-inch 54-inch 3¥-neh 
66MB 60MB 120MB 


Four half-height — Fourhalf-height Three half-height 
Setup, diagnostics Setup, diagnostics Setup, diagnostics 
9} 


Optional ($325) Optional ($325) 





None None None 

One sena!, One sercal, Two senal, 
‘one parallel one parallel one parellel 
One 8-bit, six Two 8-bit, tive One 16-bit. 
16-bit, one 32-bit t6-bit, one 32-bit. two 32-bit 

ALR Compaq IBM 






gether to create a synergistic whole that 
can change the way you view your favorite 
(and not-so-favorite) programs. These ma- 
chines offer an 80386 processor operating 
at more than four times the speed of the 
original IBM AT, but that’s only the start. 
System memory caches handle as much as 
90 percent of memory calls with no wait 
states. In the video arena, 16-bit VGA 
adapters with video BIOS remapped to fast 
RAM make displays more responsive. 
And hard disks are appearing with re- 
sponse times around 15 milliseconds, and 
that’s before you install caching software 
that can make disk operations from two to 
ten times faster. 

What does this performance mean to 
you, the end user? If you’ve tried running 
Microsoft Windows applications on an 8- 
MHz AT, you may have grown impatient 
with response times. Desktop publishing 
programs are also power-hungry, perform- 
ing thousands of calculations to define the 
layout for each page. Computer-aided de- 
sign (CAD) and other calculation-inten- 
sive graphics programs are often painfully 
slow on older machines. 

Even mundane applications such as ac- 
counting programs and database manage- 
ment programs can become slow as file 
sizes increase. How long do you currently 
have to wait to close a month’s transac- 
tions in your general ledger, or to reindex 
your customer database? These types of 
applications can run like molasses in a 
multiuser environment—whether a LAN 
or an operating system that lets you use ter- 
minals attached to your PC. | 

The extra speed of a 25-MHz 386 goes 
along way toward solving these problems. 
Windows applications and desktop pub- 
lishing programs can now join the land of 
the living. CAD programs will be able to 
put your drawings on the screen in less 
time than ever before. Your database ap- 
plications are more likely to end up waiting 
for you than the other way around. And 
you can expect better response times from 
file servers and multiuser installations. 

Be aware, however, that these comput- 
ers may appear only slightly faster than 
some 20-MHz machines. Depending on 
configuration and application, the 25- 
MHz models may at best be 10 to 25 per- 
cent faster than a typical 20-MHz 386. 
Many users will find the difference be- 
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(Products listed in ascending base-price order) 


PC 25-MHz 386-based Computers: Summary of Features 


Disk controller manufacturer and type Several 
interfaces are used to contro! the way data is trans- 
ferred from the hard disk to the computer. The 

common disk Interface standard ts the ST-506/412, 
used in the IBM PC-XT and PC AT. Two other com- 
mon data transfer interfaces are SCS! (Small Com- 
puter System Interface) and ESD! (Enhanced 
Small Device Intertace). Both SCSI and ESDI re- 
quire special hard disk controllers and cannot run 
off existing PC-XT or PC AT controlters. 

Disk encoding techniques currently include ALL 
(Run Length Limited) and the older MFM (Modified 
Frequency Moduletion) scheme. All data is en- 
coded onto and read from your hard disk as @ se- 
ties of polanty-reversing bits representing ones 
and zeros. Nine such bits would be needed to store 
12 bits of data in MFM format, and only six polenty 
changes are required with ALL format; thus, MFM 
takes more space than RLL but provides e more 


BIOS version and date The BIOS dete is impor- 
tant to those planning to use 3'%2-inch disk drives. 
Early BIOS versions cannot handle this format. 


Memory chip type In this context, Kb and Mb 
refer to kilobits and megabits, respectively. 


Chip packaging Memory chips come in e vanety 
of styles: DiPs, SIPs, end SIMMs. The Dual In-line 
Package (DIP) is the traditional buglike computer 
chip sprouting 8, 14, 24, or even 40 or more metal 
legs (eventy divided between right and left sides). 
Single In-line Packages (SIPs) are single-package 
arrays of computer chip logic assembled so that all 
connecting legs are in é straight line, fike the teeth 
one comb. Single In-line Memory Modules, 
(SIMMs), on the other hand, are individual logic 
devices that are installed on their own small circuit 
board, creating e component module that can be 
plugged into ¢ larger device. Their physical ar- 


RAM chips RAM chips come in two basic types: 
static and dynamic. Static RAM chips (SRAMs) are 
faster and more efficient but costlier. Dynamic 
RAM chips (DRAMs) cost less and are more com- 
mon, but the trade-off ts in slower processing and 
operabon. 


interleaved memory CPU specd is usually faster 
than memory speed. Interleaved memory increases 
Processing speed by splitting the memory into two 
or more portions. The CPU then sends information 


to 8 section at @ time, allowing one section to pro- 
cess while another receives data. 


Shedow RAM Shadow RAM is ¢ technology that 
loads system BIOS or video BIOS directly into fast 
RAM on boot-up of the computer. The BIOS then 
Operates much taster. 


Disk cache software Some companies provide 
their own software to tacilitate caching. Other com- 


stable environment and is more commonly used. rangement duplicates the integrated structure of 
ST-506 technology, tor instance, uses the MFM SIP but allows for the possibility of replacing an a edt ri eae allel 
encoding scheme. individual memory component if necessary. y some version of 








TESTED CONFIGURATION 
Disk controlter manutacturer and type 


System drive capacity 


PC Brend 386/25 


Micro Express a. 
ME 386-25 










Everex STEP 
Zeos 386-250 306/25 


two 
and two hard disk + andtwoherddisk andtwohard disk and twoherddisk and two hard disk paipaetethy 

drives Grives Grives 

BIOS version and dais AMI BIOS AMI BIOS Phoenix BI0S, Phoenix 8108 AMI BIOS Everex BIOS (de- 
1988) (September 1908) Version 1.101 Plus, Version 190 (August 1968) rived from AMI; 
(January 1988) (January 1988) October 1988) 

System beard manutacturer PC Brand American Dell intel American Everex 

Mogatrends Megatrends 
386 chip set manutecturer and WA Chips and WA WA WA 


MEMORY SPECIFICATIONS 








Memory chip type 256Kb, IMb 256Kb, 1Mb, 4Mb 256K, 1Mb 256Kb, 1Mb 256Kb, 1Mb, 4Mb  1Mb 

Chip packaging oP DIP. SIMM SIMM SIMM OR SIMM SIMM 

RAM DRAM ORAM, SRAM ORAM, SRAM ORAM, SRAM DRAM, SRAM ORAM, SRAM 

taterieeved memory e (°] e e 1°] (9) 

Shadow RAM e @ @ e ® e 

Type of cache contralier None Discrete logic latel 82385 Discrete togic Discrete togic Discrete togic 

Disk cache softwere ® (e) e 

Maximem RAM on motherboard None eMe 8MB ams MB 6MB 

Maximum 32-bit clotted RAM 16M8 6MB MB 16M6 16MB ome 

Maximum total system RAM 16M6 16M6 16M6 24M6 24MB 16MB 

Warrenty 5 years T year (90 days 1 year on-site 1 year on-site 1 year 1 year | 
on hard disk) service service from intel 

FCC certification class A B A B A 8 





“a Editor's Choice @—Yes O—No N/A—Not applicable. this product uses discrete logic. 











PC MAGAZINE ® FEBRUARY 14,1989 
98 





Maximum 32-bit slotted RAM There is currently 
no standard for 32-bit cards. and not many cards 
are availabla today Many computer manufacturers, 
however, have designed their own 32-bit slots for 
memory expansion cards 32-bit slots tor memory 
cards are especially important in the era of OS:2, a 
memory-hungry operating system. 


FCC certification clase Two classes of FCC 
(Federal Communications Commission) approval 
may be given to computers: Ciass A and Class B 
These classes concern levels of radio-frequency 
interterence With Class A approval, a computer 
may be operated in a business locale. The tougher 
Class B rating allows home use as well, where 
computers ara likely to be placed neer radios and 
television sets. 


ALR FlexCache Compaq Deskpro IBM PS/2 
2838607 386'2S Mode! 70-A21 
Western Digital Compaq (ESD!) IBM (ESD!) 
(ESO!) 

Controller card Controlier card Motherboard 


handles two floppy handles two floppy handles two 












and two hard disk andtwoharddisk Noppy, one hard 
drives Onves isk drive 
Phoenix BIDS, Compaq BIDS, 18M Advanced 
Version 1.10 Revision K 2 BIDS 
(September 1988) (May 1988) (Apni 1988) 
ALR Compaq 18M 

NA NA 'BM 

286Kb, 1Mb 256Kb 256Kb 

OIP DIP SIMM 

DRAM. SRAM DRAM. SRAM DRAM, SRAM 
° (@} - 

e ie) e 

ALR’s Extended Intel 82385 tntel 82365 
Emulation 623865 

{e) e e 

1MB None 8MB 

13MB 16MB 8MB 

14MB 16MB 16MB 

tyear 1 year t year 

8 8 8 

(ends) 


tween ‘‘fast’’ and ‘‘incredibly fast’’ too 
slight to justify the extra cost of going with 
the top machines. 


ACLOSE RACE Assuming that you 
need the extra edge offered by a 25-MHz 
model, the question that naturally follows 
is, What differences can you expect to find 
among these machines? 

You may be surprised by what you 
won't find, such as great differences in 
performance. All of these computers were 
at least three times faster than an 8-MHz 
AT on the PC Labs benchmark tests. On 
the Floating-Point Calculation test, for ex- 
ample, the range of results (with one ex- 
ception) was from 4.0 to 4.4 times as fast 
as an 8-MHz AT. 

In most cases, any differences among 
processor performance were more than 
offset by other factors. Some machines 
came with faster hard disks than others. 
Some came with faster video displays than 
others. As a result, the actual performance 
differences you'll encounter depend on the 
application you run and which hardware 
it’s most dependent on. 


THE GREEN FACTOR So if you can’t 
tell these units apart by performance, what 
differences can you expect to find? The an- 
swer is one word: price. Comparing the 
lowest-priced basic unit with the most ex- 
pensive tested configuration reveals an in- 
credible range from $2,450 to more than 
$20,000—almost a tenfold difference in a 
field of only nine computers, all perform- 
ing at essentially the same speed. 

This unusual phenomenon is the result 
of a fascinating development in the PC- 
compatible market. Just as processors are 
revving up to higher speeds, the manufac- 
turers have tumed up the throttle on devel- 
opment cycles. No longer do the top 
brands such as IBM and Compaq enjoy 6 
months to a year offering the latest tech- 
nology without competition from others. 
Instead of having to wait months for the 
clones to appear, we now wait only weeks. 
And in future cycles, it’s possible that 
large numbers of low-cost competitors 
could appear almost simultaneously with 
releases from the bigger players. 

This wide price spread splits the PC- 
compatible market into at least three dis- 
tinct segments, which end up offering the 









buyer some clearly defined choices. 

At the top in terms of both price and 
quality, you find the major brand names of 
the industry. Compaq and IBM offer well- 
designed and well-built equipment, with 
broad support for their products. 

At the bottom of the price list are the 
bargain clones. These machines exhibit 
uneven design and construction: some- 
times you'll find inspired technical embel- 
lishments or high-quality components, and 
sometimes you'll find evidence of cut cor- 
ners and poor workmanship. Often exam- 
ples of both good and bad appear in the 
same machine. But the bottom line is the 
bottom line; these manufacturers are out to 
produce the most machine for the least 
possible money in order to grab at least a 
small section of the market. 

The wide spread between top and bot- 
tom has opened up room in the middle. 
This gap is filled with machines that aim to 
compete not just on price but on less-tangi- 
ble features such as quality and support. 
Their midrange prices make them more at- 
tractive than the top-level products, but 
they also offer more security than some of 
the lesser-known mail-order brands. Buy- 
ers have more confidence in computers 
that have a significant presence in the mar- 
ket, are solidly built, and (perhaps most 
important of all) come with on-site service 
as part of the warranty. Not even the big 
companies make that a standard part of 
their systems. 

If you choose to go for a 25-MHz 386, 
your choice will be affected directly by 
two opposing factors: your confidence in 
the manufacturer and the size of your bud- } 
get. If you feel more comfortable with a 
brand name and have a substantial budget, | 
then you will be drawn to the better-known 
choices. If your resources are limited and 
you're more ofa risk taker, you will proba- 
bly look at the lower end of the price scale. 
Most users will end up scanning the solid 
midrange, however, balancing the cost 
and confidence factors. 

Development of new 25-MHz scream- 
ers is continuing at a brisk pace. In addi- 
tion to the nine computers reviewed here, 
production machines from Omega, PC 
Designs, Proteus, and Systems Integration 
Associates, among others, were unavail- 
able for testing. 

And finally, hang on to your hats, be- 
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cause here we go again. At least one manu- 
facturer has stopped in-house development 
of a 25-MHz 386 motherboard. Why? Be- 
cause it expects the new 33-MHz chips to 
be in adequate supply by first quarter of 
1989 and therefore has stopped the 25- 
MHz development project in favor of the 
faster design. We'll have to wait and see 
how significant this extra speed may be, 
and whether the manufacturers will be able 
to solve the increasingly complex engi- 
neering problems that result from the faster 
clock. 

At least for the moment, these 25-MHz 
machines hold top honors in terms of 
speed and power. If you can't wait for 
something even faster (or if this level of 
performance is high enough), these nine 
candidates should satisfy your need for 
speed. 


ADVANCED LOGIC 
RESEARCH INC, 


ALR FlexCache 
25386DT 


There’s no doubt about it: the ALR Flex- 
Cache 25386DT is fast, and it’s priced 
right at the middle of the market for this 


class of machine. Its state-of-the-art per- | 
formance makes it a choice candidate for | 


today’s computer, but it has a few minor 
flaws that might make you think twice be- 
fore plunking down the $9,517 it would 
cost for the configuration tested at PC 
Labs. 

The FlexCache 25386DT produced 
benchmark-test figures that ranked near 
the top of the class in many of the proces- 
sor tests. Much of the machine's speed 
stems from the ALR-designed mother- 
board, which includes a proprietary RAM 
cache that uses 64K of 25-nanosecond stat- 
ic RAM. 

The hard disk provided with the 
25386DT was rated at better than 28 milli- 
seconds, but it was a bit slower than some 
of the disks that accompanied the other 
machines. The FlexCache was also rela- 
tively slow on some of the video tests; 
these figures were a little surprising be- 
cause the 25386DT does use shadow 
RAM for video BIOS and came with a 16- 
bit VGA adapter. But since none of the 
performance differences were huge, most 


[ate 








ALR FlexCache 25386DT 


people will find the 25386DT as fast as any 
other 25-MHz screamer for most applica- 
tions. 

The tested configuration had IMB of 
60-ns. RAM installed on the motherboard. 
According to company spokespeople, a 
new motherboard that can handle up to 
4MB of RAM will be included in upcom- 
ing machines. Going beyond that requires 
a proprietary 32-bit expansion card. The 
evaluation machine had this card installed, 


The ALR FlexCache 25386DT is 
solidly built but suffers from 
somewhat cramped expansion 
potential. The VGA color system 
lists for $7,613, which includes 
41MB RAM and a 66MB hard disk. 
The case.has only two half-height 
openings, and the ere ESDI 


ESOI hard disk 
controller 


with an additional 1 MB of 80-ns. memory; 
the card is designed to take up to three 
daughterboards sandwiched on top. These 
come in either IMB or 4MB configura- 
tions, and the machine can handle up to 
16MB of 32-bit memory. 

There are seven other slots besides the 
32-bit memory card slot: one 8-bit and six 
16-bit. In the evaluation machine, three of 
these were filled with a 16-bit VGA card, a 
Westem Digital ESDI controller, and an 
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Maxell Corporation of America, 22-08 Route 208, Fair Lawn, NJ 0 
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@ 25-MHz COMPUTERS 


IS THE 82385 GOOD ENOUGH FOR 25 MHz? 


he secret to getting top performance 

from a 25-MHz computer is memo- 
ry caching. A small cache of expensive, 
high-speed static memory helps couple 
the fast microprocessor with slower and 
more affordable dynamic random access 
memory. 

The issue of caching has only recently 
arisen in PCs because the 80386 is the 
first widely used microprocessor with the 
speed to outrun memory. 

Intel Corp. provides a very powerful 
tool to aid computer designers in the 
quest for the perfect cache. The 82385 
cache controller chip’s extensive set of 
features serves as the cache’s foundation. 
This one-chip solution has been adopted 
by several computer makers, including 
such familiar names as IBM (in the 25- 
MHz PS/2 Model 70-A21), Compaq, 
Dell, and Tandy. 

Several makers of 25-MHz 80386- 
based products haven't adopted the 
82385 solution, however, and some of | 
them produce top performers. Both Ad- 
vanced Logic Research and Everex use 
proprietary cache designs in their high- 
est-performance models. 

The quest for ever-higher perfor- 
mance made these manufacturers look 
beyond the limitations of the 82385 to 
find unique solutions that would make 
their products stand out. The 82385 is de- 
signed to handle a 32K memory cache— 
a good compromise between cache cost 
and performance but not the ultimate in 
technology. 

For some companies, particularly 
those in the shadow of the more estab- 
lished manufacturers, a performance in- 
crease of a few percentage points is ex- 
actly what they need to stand out. 
Consequently, ALR and Everex have 
opted for larger cache sizes that cannot be 
realized using the 82385 alone. ALR 
uses a 64K cache, and Everex uses a 
unique, scalable cache that consists of 
64K to 256K, depending on the size of 
main memory. 

Another reason these manufacturers 
have avoided the 82385 cache controller | 








is development speed. Although Intel has 
tried to ensure that the speed ratings of 
the 80386 microprocessor and its support 
chips remain in step, the ratings of the 
82385 have lagged slightly behind. 
When the ALR and Intel 25-MHz system 
boards were being developed, for in- 
stance, there was no assurance that 
82385 chips with that speed rating would 


be available in sufficient quantities to 
support quantity manufacture of the 
boards. Avoiding the 82385 ensured that 
its unavailability in the needed speed rat- 
ing would not hinder system board pro- 
duction. —Winn L, Rosch 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


ALR FlexCache Architecture: 


MAGAZINE 


Upping the Ante in the 


25-MHz Performance Wars 


LR’s anewer to the limitations of the 
intel 82385 can be found in the 
ALR Extended Emulation 82385 cache 
controller and the size of its static RAM 

cache. Both the ALR and intel 
controllers check for direct accesses of 
main that bypass the cache. 
When a direct memory access occurs, 
both controllers compare the contents of 
the cache with the contents of main 
memory. If the information being 
accessed Is not in the cache, Intel's 
controller invalidates the corresponding 
flag in the cache, reloading the data if 


and when it is requested again. The ALR 
controller, assuming that the data is 
already in the cache simply because it is 
needed, goes ahead and copies the 
altered data from main memory into 
Reale Ecler lata 


ALR uses 64K of high-speed static 
RAM, while intel uses only 32K. 
Doubling static RAM improves perfor- 
mance by only a few percent, but in this 
war of speed, a few ticks of the clock 
can put you at the front of the pack. 
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“Remote access to my PCs!” 


“Ashton-Tate, Borland, 
IBM, Lotus, Microrim, 
Novell and 3Com all use 
Close-Up for their remote 
support. And now I know 
why. What a powerful 
management tool!” 


It's true. Every major hardware and software 
manufacturer that offers remote services and 
support uses Close-Up.” Here's why. Close-Up 
gives you versatility, ease of use and reliability, It 
lets you work in tandem with your associates, 
share their screen and keyboard, access their 
DOS and run programs on their computer, ai? 
remotely. Business solutions, Just imagine the 
possibilities. 

Customer Support 

Take IBM for example. Our agreement covers 
over 100,000 copies of Close-Up for their 
support centers. Now IBM personnel can use 


their PCs to dial a customer's PC and be 
connected to their mini or mainframe. Linking 





screens and keyboards as one unit. IBM and 
their customers can now diagnose problems 


together. Simultaneously. 


Remote Order Entry 


Novell uses Close-Up for its entire North 
American order/entry system. Their regional 
offices can call into any one of the 45 central 
office workstations running Close-Up and 
become part of Novell’s order entry network. 
With file server access at full network speeds, 
24 hours a day. And, using our print feature, re- 
ports are printed remofely at the regional sites. 


Franchise Training 

& Support 

Companies like Computerland, Kwik Kopy and 
PIP are opening new stores all the time. With 
Close-Up, they are able to train new employees, 
set up operating procedures, and monitor 
results instantly from their corporate offices. In 
fact, Computerland supports its large dealer 
network by using Close-Up with its Store 
Management System. 


Point of Sale 

Softsel uses Close-Up exclusively for their new 
Dial-Up SalesNet order/entry inventory system. 
They like Close-Up's error-corrected keystrokes 
and screens, ensuring that orders are entered 
accurately. Dealers can call in from around the 
country to check current inventory levels and 


review product/price descriptions. With ease. 
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Close-Up works at night 
-». So you don’t have to. 
Close-Up automates routine jobs day or night. 
Imagine an automated inventory and sales data 
system that calls all your offices, say 25 of them, 
each night (when phone costs are down). Back 
at your home office, Close-Up will run the 
inventory spreadsheet with a macro to 
consolidate the information. Close-Up then 
sends back the accumulated data. Even printing 
it out at each location for morning meetings. All 
this, while you sleep. 


Join the Leaders 


Close-Up is the clear choice of Fortune 500 
companies and for compelling reasons. Why? 
Close-Up is quite simply more versatile, easier to 
use, and more reliable than any remote software 
on the market. Call us for an even closer look 
into: 

> Remote Support > Remote Order Entry 

> Home to Office Communications > PC to PC 
Communications > PC to Mini or Mainframe 

> PC to Information, Telex, & Electronic Mail 
Services > Automated Communications 

> Gateway to LANs 


Call: 805/964-6767 


Norton-Lambert 


PO Box 4085, Santa Barbara, CA 93140 USA 
Telex 709170 

Copyright Norton-Lambert Corp. 1988 IBM/PC/XT/AT, 
PS/2 and Compatibles 









Introducing the 
25MHz FlexCache 
Series, where 
performance 
engineering and 
compatibility 
become one. 


FOR THE PAST FOUR YEARS ITS ONLY 
BEEN IBM OR COMPAQ. 
BUT FOR THIS YEAR, 


ALR 


IS PROUD TO BE THE 
WINNER 






mer: 
°: 


FOR TECHNICAL EXCELLENCE 


IN DESKTOP COMPUTERS 


ina field of powerhouse 

: Y ; ' machines there can only be 
! 8 | £4 one winner, and the Flex- 
= fj Cache 25386 is it. ALR is a 

young company that keeps 

coming on strong by provid- 
ing the PC industry with a steady flow 
of advances in the state of the art, deliv- 
ered at amazingly low prices. 
ALR's heads -up engineering produced 
a proprietary caching system that gives 
the FlexCache 25386 top honors in 
virtually all of PC Magazine Labs 
Benchmark Series of tests. ALR also 
chose flexibility of packaging the 25386 
in both an industrial strength tower 
cabinet and a sleek desktop configura- 
tion. The tower has enough drive slots 
to make any configuration LAN file 
server do its best and the desktop pro- 
vides plenty of capacity for any standa- 
lone power user. For fast fileserving, 






individual data crunching, or top-flight 
program development, the ALR Flex- 


Cache 25386 can't be beat. 


ALR products are sold only through 
authorized resellers and VARs. Please 


call us at; 1-800-444-4ALR 


seo 


Advanced Logic Research, Inc. 
9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 
For our Canadian office, please call; 
1-800-443-4CAN 
For our United Kingdom office, please call; 
(714) 581-6770 FAX (714) 581-9240 (USA/Temporary) 
For our Singapore-Asia /Pacific office, please call; 
(65) 258-1286 FAX: (65) 258-1285 


Winner of PC Magazine Technical Excellence Award 1988 
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ALR FlexCache 25386DT | 
Advanced Logic Research Inc. | 
9401 Jeronimo 
Irvine, CA 92718 
(800) 444-4257 
(714) 581-6770 
Lisl Price: With IMB RAM, 66MB hard 
disk, 1.2MB 5'4-inch floppy disk drive. 
| $6,690, with monochrome monitor. DOS 
3.3, $6,856; with VGA monitor, $7,613; 
with 2MB RAM, 120MB hard disk. $9,517. 
ISOMB tape backup, $1,890; 1.44MB 3%4- 
inch floppy disk drive, $225; 80387-20 math 
coprocessor, $1,195; 80387-25 math co- 
processor, $1,395. 

In Short: The ALR FlexCache 25386 DT is 
a well-built and relatively even performer, 
but its limited number of free expansion slots 
and open drive bays makes some competi- 
tively priced products more attractive. 
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ALR floppy disk controller including par- 
allel and serial ports. That leaves only four 
open slots; you should be sure that will be 
enough for your applications if you are go- 
ing to buy this machine. 











CONSIDER THE CASE A more seri- 
ous expansion limitation is inherent in the 
AT-like cabinet that houses the 25386DT. 

It has the standard power and disk access 
indicator lights and a system keylock but 
no hardware reset or processor speed 
switches. So far, so good; but then you no- 
tice that the case is so true to the original 
IBM design that it includes only two half- 
height drive bays that are open through the 
front of the case. In today’s working envi- 
ronments, many people want or need at 
least three internal devices with removable | 
media, such as a 54-inch floppy disk 
drive, a 32-inch floppy disk drive, and a | 
tape backup drive. With the 25386DT, 
you’ ll need to resort to external housings 
for any device after the second. 

ALR does offer the FlexCache in an up- 
right case version, which will accept a3'- 
inch floppy disk drive as well as two half- | 
height devices. It will also hold two full- 
height internal devices. This other version 
uses the same motherboard as the 
25386DT; only the case and configura- 
tions differ. The tower version of a given 
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configuration costs about $300 more. 

in the end, the question is how much 
extra equipment you intend to plug into the 
25386DT. As long as you don’t expect to 
add too much in the way of drives or adapt- 
er cards, you should be more than happy 
with the overall performance of this ma- 
chine. 


COMPAQ COMPUTER CORP. 
Compaq Deskpro 386/25 


If the Texans down in Houston who design 
and build Compaq computers had a theme 
song, perhaps it would be “‘Don’t Fence 
Me In.’’ With the Deskpro 386/25, they 
have proved once again that they are will- 
ing to push the limits of 386 technology 
while pursuing their own ideas of what 
shape the technology should take. 

When IBM let the world know that the 
next generation of desktop computers 
would have a new expansion bus, Compaq 
stuck to its six-shooters and the venerable 
AT-style bus. The manufacturer has a 
number of innovative new designs, includ- 
ing small-footprint and 386 machines. 
And this latest computer, which lists for 
$20,213 in the configuration we tested, 
clearly wears the Compaq brand. 

The Deskpro 386/25 has a number of 
features that set it apart from some of the 
competition. The most obvious is the high 
quality of its construction. Lots of metal is 
used throughout the machine, including 
the shielding around the disk bays and the 
cross brace that gives added strength to the 
left side of the case. 

The disk drives are mounted on non- 
standard rails. While most machines use 
rails that are attached with two screws, the 
Compag rails have three mounting holes. 

Compag has also used Torx-headed 
screws in its machines recently, and while 
these are more reliable and durable than 
standard hex-headed or slotted hardware, 
they can be a pain to work with if you don’t 
have the correct-size Torx driver handy. 
The 386/25 uses Torx screws throughout, 
but on items that an end user might wish to 
remove, the screws are also slotted for a 
standard flat-blade screwdriver. 


NO-MEMORY MOTHERBOARD The 
motherboard is Compaq’s own design. It 
comes with a 25-MHz 80386 processor 





and 32K of 25-nanosecond cache memo- 
ty. Unlike most other designs, Compaq’s 
does not allow for memory on the mother- 
board; all must go on a proprietary 32-bit 
expansion board. The test unit came with 
3MB of RAM; you can expand up to 
16MB, and it all fits on the single card. 

There are seven other slots on the 
motherboard: two 8-bit and five 16-bit. 
Our test machine came with a Compag 16- 
bit VGA adapter (using Paradise chips), a 
Compag 16-bit combined floppy/hard disk 
controller (based in large part on Western 
Digital chips), and a controller for the in- 
ternal tape drive. The disk controller also 
has parallel and serial port connectors on 
its mounting bracket, which hglps con- 
serve slots while providing needed I/O 
ports. 

The evaluation unit also had a full- 
height 300MB hard disk from Miniscribe. 
Compaq provided its own version of DOS 
3.3 with the disk. This is significant in that 
DOS 3.3 can address the entire 300MB as 
a single volume without resorting to spe- 
cial drivers. If you’ve ever had to struggle 
with dividing a large drive into a slew of 
smaller partitions because of DOS’s 
32MB barrier, you’ll appreciate this fea- 
ture. 
The case has room for just four half- 
height devices, although all bays are open 
























mt FACT FILE 
Compaq Deskpro 386/25 

Compaq Computer Corp 

20555 FM 149 | 
Houston, TX 77070 

(713) 370-0670 

List Price: With IMB RAM, 60MB hard 
disk, 1.2MB 5%-inch floppy disk drive, 
$8,299; with monochrome monitor, DOS 

3.3, $8,674; with VGA monitor, $9,717; 

with 3MB RAM, 300MB hard disk, 135MB | 
tape backup, 80387 math coprocessor, 
$20,213. !.44MB 3%/-inch floppy disk | 
dnve, $275. 

In Short: As in the past, Compag has pro- 
duced one of the best-built machunes in its 
class and is selling ut at a premium price. Its 
average processor performance is balanced 
by its fast video, and it remains the best 

Choice for those who can afford to go with a 
top brand name. | 
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An Anti-Virus Vaccine Plus | 
Seven RAM Resident Productivity 
Modules For Under $100 
Is Nothing To Sneeze At. 












Today's advances in networking and The Added Plus Of A Eight Modules 
adm Powerful Productivity One Low Price 
That's good news! Tool You might easily expect to pay 
hundreds of dollars for anti-virus 


But it also means that now, when one PC MultiPlus is more than just an anti-virus 
becomes infected by a virus, thousands of vaccine. It's a full-featured PC desktop protection alone. Yet as a special 
others across the country start sneezing Management package, designed to enhance introductory offer, you'll get all eight 
almost immediately, And that's not so good. ser productivity in busmness, scientific, MutuPlus modules, mcluding the 
7 ( computer potent MultiPlus vaccine for only $99. 
academuc, programming and home compute n f 
The Cure For The environments, The program's integrated ‘That's. a SU% Savings off the regular 
Common Virus And More = modules provide: real adit oe 
Far wt Fuser concemed © Full-featured word processor with a 0 ce cen 
wally any cama hag usefidl typewriter mimi the coupon below, today! 
new ellie © Database file manager that makes 
MultiPlus combines a powerful anti-virus pring mailing labels of $°x5" cards a snap 
vaccine and seven other RAM resident © Telephone message center featuring 
productivity modules into the most com- a notepad, mailbox and time/date stamp 
oa: desktop management package Five chfferent calculators for: scientific, 
financial, statistical, metric-anglo 
ant Data Protection conversion and programmer computations 





























SOFTWARE 



















Maia is RAM reer, © An infinite calendar and 24-hour 
sto worry about letting Cecard pgomtroent planner, inchiding a holiday 
im computer or 
© PC utilities such as DOS ttilities, 
hes an urgent, on-screen * ASCII table, system infiliamtion and 
‘an immediate course of vaccine status 
bie problem. © An auto-dialer that dials (URE numbers 
MD get morevalue from and allows you to print out 






phone directories. ” 








pt 
Speaal Introductory Otfer 


Please sendme __ copes of MuitiPlus at just $99 each 
ph pera 2 br agp td UA 









PHONE = 
Ford Payment’ Check Excheed (C1 Sp COD 
Call Toll Free 1-800-623-1524 


Or Mait this order trom to: 
SunF lex Software 
1447 Peachtree Street, N.E. ‘Suite 51/ Atlanta, Geongn 31309 
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Bitstream Type — 


The power to stop 
readers on the page. 


Bitstream type has rapidly 
become the most popular way 
to give printed documents the 
crisp, professional appearance 
you get only with superior type. 

But there’s actually a more 
important reason to use it. And 
that’s for the power it gives you 
to create precisely the image you 
want for each of your documents. 
So they’ll stand out, get read, 
and be remembered. 

And with Bitstream type, it’s 
easy to do. We offer more than 
50 different typeface packages, 
each with 4 distinctive typefaces. 
And each with its own style and 
personality. They work with just 
about every leading MS-DOS” 
word processing and desktop 
publishing package. And with 
PostScript, HP® LaserJet’ Plus, 
Series II and compatible printers. 

Best of all, each Bitstream 
scaleable type package gives you 
hundreds more sizes—and far 
more flexibility —than font 
cartridges, and for about the 
same price. 

Let us show you how to put 
the stopping power of Bitstream 
type to work for you. Just call us 
at 1-800-522-FONT, ext. 2010 
(617-497-6222, ext. 2010 in Massa- 
chusetts) for a free copy of 
“Express Yourself,” and the 
name of your nearest Bitstream 
type dealer. 


Lee 


Bitstream type works with these and many other 
popular software packages. 


ear 0 


FONTWARE™ 


SCALEABLE TYPE 
CIRCLE 218 ON READER SERVICE CARD 
© 1988 Bitstream Inc., BITSTREAM 1s a registered trade- 
mark ond FONTWARE 12 0 trademark of Bitstream Inc. 
All product nomes are registered trademarks of thew 

fespectrve manufacturers. 
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to the outside through the front of the case. 
In the evaluation unit, with one floppy disk 
drive and a tape drive, there was no room 
for another half-height device. In this con- 
figuration, a second floppy disk drive 
would have to be mounted in an extemal 
housing. 

In terms of performance, the Deskpro 
386/25 tumed in mixed results. It was not 
as fast as most others in the processor tests; 
it came out in the bottom third of the field. 


PC 


Compaq Deskpro 386/25 
w! 


- disk) reflects the premium you 


The Compaq Deskpro 386/25 is a 
prime example of quality 
workmanship and design, and the 
VGA color system price of $9,717 
(with 1MB RAM and 60MB hard 


pay for such quality. Compaq’s 
ie 


hows in th 





On the other hand, its ESDI hard disk was 
one of the speediest we saw, and its display 
times were among the fastest of all. It is 
likely that the fast hard disk and video re- 
sults will cancel out the slightly slower 
processor times in terms of what you will 
see when working with real applications. 
The main question on the Compaq has 
to be whether the extra effort indesign and | 
construction are worth the extra price. If 
you're ready to buy a top brand regardless | 





of price, the Compaq competes well 
against its IBM rival. But if you're trying 
to maximize performance for your dollar, 
however, you will find other machines that 
may not be built as solidly but will offer 
equal performance for considerably less 
money. 


DELL COMPUTER CORP. 


Dell System 325 


At a time when many computer manufac- 
turers appear to be moving toward an a la 
carte approach to system configuration, 
Dell seems to be heading in the opposite 
direction. When you buy a computer sys- 
tem from Dell, you get just that—a com- 
plete system. And the new top-of-the-line 
Dell System 325 is a flagship worth putting 
out in front of the fleet. 

Dell's systems are competitively priced 
in about the middle of the pack. Our evalu- 
ation unit came loaded with options and 
enhancements—and still managed to stay 
under five figures, at just over $9,500. 

Compared with some of the PC’s Lim- 
ited/Dell designs that preceded it, the Sys- 
tem 325 presents a sedate and conservative 
image. There are no extra switches or 
lights winking on the front panel—just the 
power light, the disk access indicator, and 
a lock. The one variation from the classic 
AT case is that all three half-height drive 


EDITOR'S 
CHOICI 
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Dell System 325 

Del! Computer Corp. 

9505 Arboretum Blvd. 

Austin, TX 78579 

(800) 426-5150 

(512) 338-4400 

List Price: With IMB RAM, 1.2MB 5%- 
inch or 1.44MB 34-inch floppy disk, 
$4,799; with 1SOMB hard disk, mono- 
chrome monitor, DOS 3.3, $7,119; with 
VGA monitor, $7,319, with 2MB RAM, 
1SOMB tape backup, 2 floppy disk drives, 
$9,519. IMB RAM upgrade, $1,000, 
80387-25 math . $1,000. 

In Short: The Dell System 325 keeps pace 
with the best in terms of performance, and the 
combination of price, on-site service warran- 
ty, and support materials makes it an excep- 
tional value. 
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bays on the right are open through the case 
front. The evaluation machine had all three 
filled, with 5/%-inch and 34-inch floppy 
disk drives and a Wangtec ISOMB stream- 
ing tape drive. 

Inside, the same conservative design 
prevails. The motherboard accepts 
SIMMs, and our evaluation unit held 2MB 
of 80-nanosecond RAM. The System 325 
offers two 8-bit slots and six 16-bit slots. 
There is also a proprietary 32-bit connector 


Pc 


The Dell System 325 is well built, 
with a conservative appearance. 
At $7,319, the 1MB-RAM VGA- 
color system price is a little lower 
than some of the midrange 


32-bit memory card 
connector 


Hall-length 8-bit slot 


at the front of the case in line with the left- 
most slot. The evaluation unit also came 
with some standard components, such as a 
Video Seven 16-bit VGA, a Western Digi- 
tal floppy/hard disk controller, and a fast 
1SO0MB CDC hard disk drive. 

Not every feature is typical of the other 
machines in this roundup. The System 325 
is one of the three machines in this group 
that include I/O ports on the motherboard. 
There are connectors for one parallel and 





two serial ports on the back. Depending on 
your configuration, this design could save 
some important slots. 


SOFTWARE AND OTHER GOODIES 
The System 325 also comes with some 
useful software. In addition to DOS 3.3 
and GW-BASIC as standard features, you 
get VGA utilities, a powerful collection of 
diagnostic and setup utilities, and some in- 
teresting extensions to DOS. The setup 
disk performs a wide range of diagnostic 
tests and can also be used to perform a low- 
level format on a hard disk. The DOS ex- 
tensions include cruise control, disk cach- 
ing, and a routine that redirects data sent to 
a parallel port into a disk file instead. There 
are some handy file management utilities 
included, too. 

Dell's documentation is generally lu- 
cid, well written, and filled with ample il- 
lustrations and examples. Compared with 
the haphazard collection of manufacturers’ 
pamphlets that pass as documentation for 
some of the smaller competitors, it pre- 
sents a shining example of coherence and 
clarity. 

Like many other manufacturers, Dell 
offers a 1-year warranty and a 30-day re- 
fund policy. Unlike most others, however, 
Dell’s warranty covers on-site service for 
the entire year. 

Assemble all these elements and you 
have a complete system. And this system 
runs fast. In fact, compared with the other 
eight computers in this group, it produced 
above-average performance figures for 
nearly every benchmark test. There is 
nothing conservative or typical about the 
speed of this one. 

Not all is perfect in Dell heaven, how- 
ever. Some parts of the machine fail to ex- 
hibit the same polish and attention to detail 
shown in other areas of the design. The 
most notable example is the case itself. 
The box is made of a sturdy gauge of 
metal, and there is plenty of extra shielding 
in evidence, as around the disk drive bays. 
But the drive bays themselves have not 
been finished thoroughly in the manufac- 
turing process, the slots that take the drive 
rails were not smooth. As a result, it was 
difficult to slide the disk drives in and 
out—at times it was a definite struggle. To 
make matters worse, the drives came with 
soft metal rails that tended to snag on the 
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ONCE INA BLUE MOON...CO 
SCANMAN." HANDHELD SCANNING FOR $299. 


Pop any image up to 4" x I!" straight into your PC. 
Clip it, crop it, color it. Resize and rotate it. Merge. save, 
and store it. 


Choose between high contrast or high detail. Import 
images into any best selling publishing application— 
PageMaker,“Ventura™and many more. All you nee 
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Scan directly into graphics editor for a 
full range of paint utilities. 
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oe 
TO ORDER-or for the nome of your nearest dealer— 

CALL: 800-231-7717, IN CALIFORNIA CALL: 
800-552-8885. 

Or fill in the coupon: 

Nome 

Address. 

City/State; Zip. 

Phone. 


Send to: LOGITECH, 6505 Kaiser Dnve, Fremant, CA 94555 
© 1988 Logitech PageMaker and Ventura are tradernarks of Aldus and Ventura Sofware resenctivel 
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@ 25-MHz COMPUTERS 


rough spots. The soft rails also made it too 
easy to cross-thread the mounting bolts 
used to hold the drives in place; in spite of 
extra care, 1! managed to do that in one in- 
stance. But these problems should be mi- 
nor: most users will never have to change a 
drive since the systems will be configured 
by Dell. 

The Dell System 325 is not priced at 
rock-bottom clone prices, nor is it at the 
top of the heap. Given the company’s stat- 
ure and increasing reputation for high- 
quality products, I would tend to downplay 
the problems with the disk bay fit and fin- 
ish. This computer provides performance 
that is only slightly slower than the fastest 
in its class—and provides it in a complete 
package at a competitive price with an out- 
standing warranty. The Del! System 325 is 
a good value, well worth consideration. 


EVEREX COMPUTER SYSTEMS 


Everex STEP 386/25 


When Everex Computer Systems released 
its first computer, the impressive Everex 
STEP 386/20, the only question to ask 
was, What does the company do for an en- 
core? The answer: Add 5 MHz of power to 
come up with the Everex STEP 386/25. 
Now all the company has to worry about is 
curtain calls. 

The STEP 386/25 has a base price of 


FACT FILE 


Everex STEP 386/25 

Everex Computer Systems 

48431 Milmont Dr. 

Fremont, CA 94538 

(800) 356-4283 

(415) 683-2246 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, DOS 3.3, $6,399; 
with 40MB hard disk, monochrome monitor, 
$7,222; with VGA monitor, $7,696; with 
4MB RAM, 160MB hard disk, EGA moni- 
tor, 80387 math coprocessor, $14,291. 

In Short: Unique design features give the 
Everex STEP 386/25 a performance edge, 
but its price also places it amid the upper half 
of the competition. Even so, it’s a good val- 
ue, representing a good mix of performance 
and quality for the money. 

CIRCLE 657 ON READER SERVICE CARD 


Everex STEP 386/25 


The Everex STEP 386/25 is one 
of the most communicative 
machines in the batch. The 

VGA color system lists for $7,696 
with 1MB RAM and a 40MB hard 
disk, The case sports a front 
panel that keeps you posted on 
its internal operations through 
messages that flash on the eight- 
character LED. 





about $6,400; our fully equipped test unit 
weighed in at a hefty $14,291. After gasp- 
ing at the price, the casual observer will 
immediately be struck by the computer 
case. It’s clearly NY ACC: Not Your Aver- 
age Clone Case. All five half-height disk 
drive bays are open to the outside, for in 
these days of multiple floppy-disk for- 
mats, backup tapes, and optical disks, you 
often need more than the typical two or 
three open bays. 


Next to the drive openings is a space 
covered by a sliding plastic door. Open it 
up and you will find a collection of useful 
controls. The top line is dominated by an 
eight-character LED that flashes messages 
during the machine’s operation. On 
power-up, this line keeps you posted on 
the POST (power-on self-test) results, re- 
porting either success or difficulty in ab- 
breviated English. For example, the parity 
test returns either ‘*PRTY OK’’ or 
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Rated #1 business graphics package “They ( Harvard Graphics)...made 
second eahabentive year. —Software Digest the best even better,” 
-.. ‘ Pusey il oF Bo Mevene 


Geleres eo 





“Product of the Year” Infoworld 1988 Winner 1988 Personal Computing 
Graphics Challenge 


Award Winning Performance. 


There are a number of prestigious We couldn't be more honored. let Harvard Graphics demonstrate 
honors in the graphics business. But But Harvard isn't resting on its laurels. its ee form. 
only one program has captured them | New Harvard Graphics 2.1 adds 
all. Harvard Graphics. a unique spelling checker, over 200 

Harvard's flexibility, ease of use, new symbols, improved editing 
and high quality output make it the | capabilities and more. 














unanimous choice of the nation’s There's one more recommenda- 
leading software evaluators. tion we'd like to have. Yours. 
Call for a free trial disk and 


Graduate to New Harvard Graphics 2.1 with Spelling Checker. 


For a free trial disk call 1-800-345-2888, Operator 53. 
For upgrade information call 1-800-255-5550, 


© 1986 Softwore Pubishing Comoranon, 1201 Landings Dr. Mi View CA 94036-7210. Rurs.on IBM PC and MS 00S compotibies. 
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| theme that best described the industry 





| thing occurred in much the same way just 
| about a decade ago. Back then, dozens of 
brand-name machines were essentially 





SHAKEOUT OR SHAKE-UP? 
A HISTORICAL PERSPECTIVE 


History repeats itself, and the PC market is no exception. Is it an illusion, or are 
we at the beginning of another market shakeout? 


Bu 1BM stabilized the microcom- 
puter market with the successful in- 
troduction of the IBM PC in 1981, the 


was ‘‘shakeout.”’ This theme seems to be 
reemerging in 1989. 

It’s not that things are out of control. 
If anything, the market has stabilized 
with the advent of the fast 25-MHz 386, 
which should remain the power-user 
standard for some time. 

But the world of desktop computers 
has become a commodity market domi- 
nated by clone manufacturers making re- 
markably similar products. The same 


pieced together much like today’s clone. 
The result was the popular CP/M ma- 
chine with its 64K of main memory, a 
couple of disk drives, maybe a 14-inch 
hard disk, and a daisy wheel or dot ma- 
trix printer attached. This box had a Ha- 
zeltine or Televideo or any number of 
other terminals hooked to it. Price: 
$3,000 to $5,000 or so. If you saw one, 
you saw them all. 

Consumers discovered that the brand 
name mattered less than compatibility 
and price. Nobody really offered better 
performance than the others. In essence, 
the boxes were all the same. There was 
the White Computer, the Equinox 100, | 
the Horizon, the CompuPro, the Cro- 
memco—you name it. It was a packag- 
ing game augmented by advertising gim- | 
micks, and everyone loved it. 

Today isn’t much different, since 
many buyers know one 25-MHz 386 box 
is as good as another. The machines have 
become a commodity, and it boils down | 





As price consciousness swept the in- 
dustry back in the late 1970s, some smart 


operators discovered that they could 
cheaply make a single-board, all-in-one 
machine more cheaply than an S-100 
system with its expensive cards and ex- 
pensive backplane. Tandy and Commo- 
dore had already figured this out and 
were doing famously by selling their 
TRS-80 and Commodore 64 machines, 
in a bargain hunter’s market. For serious 
CP/M machines, though, it was Altos 
that took advantage of the single-board 
price breakthrough. Other companies 
such as Morrow Designs (with its Micro- 
decision) followed suit and designed 
single-board machines, which were so 
successful that Morrow failed to see the 
rest of the world passing it by when IBM 
introduced the PC. 

And during the present commodity- 
market explosion, we are seeing the rein- 
vention of the single-board machine in 
the form of the Toshiba T3100/T5100, 
the Zenith SupersPort 286 and Turbo- 
sPort 386, and other so-called laptops. 
This is just the beginning for the single- 
board phase of the business. 


FUTURE PHENOMENA? Is all of 
this a shakeout or a shake-up? It’s really 
hard to say, because the people with the 
hot machines at the right prices are doing 
very well for themselves. It’s certainly 
no shakeout for them. 

What can we expect next? Did we 
learn anything from the last time around, 
the pre-PC era? We leamed that the PC 


saved the day. Maybe if it hadn’t been for | 
| the PC, the madness and cost cutting 


would have continued to this day, giving 
the low-ball Asian vendors most of the 
market (since they seem more adept at 
high-volume production). 
Whrattotouk for in the months ahead? 
Three curiosities began to appear just be- 
fore the final death of the CP/M world, 





and we may see these repeated. There 
may be others, too. 

@ The Incredible Shrinking Machine 
Phenomenon. This happened during the 
days of CP/M with the “computer in a 
disk drive’’ marvel. It was originally an 
entire Z-80 system with all the necessary 
ports sold as part of a disk drive in a small 
disk-drive sized box. Today’s sudden es- 
chewing of the large AT box for ‘‘small- 
footprint’’ machines is a step in this di- 
rection. The only 25-MHz 386 to go this 
route so far is the IBM PS/2 Model 70- 
A21. But some users may see this as the 
machine’s biggest drawback, rather than 
as an evolutionary advantage, because of 
the expansion-hungry applications for 
which they are buying the computer. 

@ The Computer-on-a-Card Phe- 
nomenon. Another curiosity from years 
back is the complete computer on a small 
card to which one only has to add a disk 
drive and a terminal to make a complete 
CP/M machine. The card can then be in- 
stalled inside the terminal. There’s no 
real analogy for this in today’s market, 
although the Taiwanese replacement 
motherboards come close in concept. 

@ The Mysterious Appearance of 
Oddball Systems. Last, there is the in- 
troduction of one oddball system after 
another, each looking to attract attention 
to itself by some sort of uniqueness. Ear- 
ly Z-8000 machines come to mind from 
years ago. The NeXt machine comes to 
mind today. 

These phenomena will develop until 
another ‘‘IBM PC”’ kind of product 
comes along to save the day. We may 
have a bit of a wait because the 25-MHz 
386 will be with us for some time. | 
—John C. Dvorak 


John C. Dvorak is a contributing editor 
of PC Magazine. 
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Why Pay More? 


“You can have the power and performance 


of the IBM PC/AT for half the price. 





ALTEC-286/10 $ 875.00 





ALTEC-XT/10 TURBO  ALTEC-286/12 $ 975.00 ALTEC ZIP -386/16 $1795.00 
SYSTEM $595.00 ALTEC-286/16 $1275.00 ZIP -386/20 $1995.00 
* 8088-1 PROCESSOR * 80286 PROCESSOR RUNNING AT * 60386 PROCESSOR RUNNING AT 
*4,77/10 MHz DUAL SPEED 6/10 OR 12 OR 16 MHz 6/6/16 OR 20 MHz 
* 640K RAM *512K RAM *1MB RAM (EXPANDABLE TO 8MB) 
© 150W POWER SUPPLY * 80287 SUPPORT * 60267 / 80387 SUPPORT 
* 1 SERIAL/1 PARALLEL/1 * DUAL HOD/FDD CONTROLLER * DUAL HDD/FOD 

GAME PORT * CLOCK/CALENDAR WITH BATTERY * CLOCK/CALENDAR W/BATTERY 
* CLOCK / CALENDAR W / BACKUP BACK! 

BATTERY BACKUP * 200W POWER SUPPLY * 200W SU 
*84-KEVY KEYBOARD * 1 SERIAL/1 PARALLEL PORT * 1 SERIAL/1 PARALLEL PORT 
* 360K FLOPPY DRIVE * 4.2MB FLOPPY DRIVE * 1.2 MB FLOPPY DRIVE 
* PHOENX BIOS * ENHANCED 101 KEYBOARD ® ENHANCED 101 KEYBOAR! 

* PHOENIX/AWARD BIOS * PHOENIX/AWARD BIOS 

TO ORDER, CALL 800-255-9971 
international inquiry : 213-888-9100 ALTEG = 
Technical support : 213-888-0269 Technoloay Gorp. MON-FRI 96 
FAX : 213-888-6687 Technology Corp. sar 104 


*All Prices and epecifications are subject to change without notice. *We reserve the right to substitute equivalent parts. 

*ALTEC can not be responsible for errors in typography or photography. —_*All brand of product names are trademarks of regis- 
m tered trademarks of thelr respective company. 
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Meet Our High 
Boards Of Directors 


MICRONICS 386 
MOTHERBOARDS, 


acknowledged as the best in the business 
by experts such as PC Week, Byte, PC 
World and New York University, is proud to 
announce its third generation of products. 
Micronics motherboards provide 


faster throughput, greater memory expand- 


ability and software compatibility. A tre- 
mendous performance advantage at a very 
affordable price. 

Unlike the clones, Micronics mother- 
boards run all major operating systems 
and offer true 32 bit memory expansion 
with 0 wait states. 

Finally there is a company that fully 
utilizes the power of the 386. 

The Chairman of the Board 

is our newest and most powerful member. 
This 25 MHz board supports Weitek and 
80387 math coprocessors. It has cache 


memory and the fastest 386 CPU available. 
This board has the power to analyze, com- 
municate and compute data faster than 
any other. 


Vice President of Engineering 

with 20 MHz and cache memory, supports 
Weitek and 80387 math coprocessors. 
This board member is ideal for CAD/CAM, 
graphics applications and engineering 
simulations. It is also a superior data 
processing manager. 


Our Founder and Chief Operating Officer 
is our tried and true workhorse. It is the 
member most responsible for building our 
company and over the years has developed 





Powered 


a loyal following. It is available in a 16 MHz 
model or 20 MHz models with or without 
cache memory. 


Junior Executive 

is our smallest and most compact unit. It 
fits into a small footprint or portable case 
and has all the power and performance of 
our full sized boards. It provides on-board 
support of the 80387 math coprocessor and 
due to its size, offers the user maximum 
flexibility. 

For more information, pricing or your 
nearest Micronics dealer please call: 
(800) 234-4386 © (408) 732-0940 

Fax (408) 732-6048 


MICR@NICS 


comMPUTERS 


935 Benecia Avenue, Sunnyvale, California 94086 
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“PRTY ERR.”’ The same display reports 
other status information during operation, 
such as the drive, cylinder, and head being 
accessed. 

This hidden front panel also includes 
power and disk-access indicators, and an- 
other set of lights to show whether the sys- 
tem is running at its high (25-MHz), mid- 
dle (12.5-MHz), or low (8-MHz) speed. A 
switch allows you to choose between high 
and low, although you can also use the 
keyboard to select the speed. 

The panel also holds the system lock 
and a handy hardware reset switch. Anoth- 
er feature, which is found on few other sys- 
tems but can be priceless in some circum- 
stances, is a switch that lets you toggle the 
speaker on and off. 

The computer comes with equally 
friendly printed material. The system man- 
ual is well written, sufficiently illustrated 
with clear and concise drawings, and filled 
with useful information. For example, it 
contains a listing of the different hard-disk- 
drive types and their numbers for the con- 


figuration program. 


INTERIOR DESIGN Inside the com- 
puter you'll find further evidence of a 
unique approach to design. The STEP 
386/25 uses Everex’s own motherboard, 
which offers a typical complement of one 
8-bit and six 16-bit slots. The eighth slot is 
a proprietary 32-bit design, but the extend- 
ed connector is located toward the front of 
the case. This leaves a standard 8-bit con- 
nector at the back that can be used for an 8- 
bit expansion card in case you do not need 
the 32-bit memory expansion card. 

And you may never need the memory 
card. The STEP 386/25 uses SIMMs on 
the motherboard. The base unit comes 
with IMB of memory, but you can install 
up to 8MB on the motherboard. This will 
be more than enough for most users now, 
even if you are running OS/2. 

The memory is laid out so that it lies at 
the end of slots 3, 4, 5, and 6. You can use 
full-length cards in these slots even with a 
full complement of memory installed, as 
long as the cards are not thick. You may 
have trouble if you're using a hard disk 
card or expansion cards with daughter- 
boards, but since you can use the other four 
slots for these thicker cards, this is not like- 
ly to be a problem. 


The STEP 386/25 uses Everex’s own 
BIOS, based on the popular AMI BIOS, 
and includes CMOS configuration setup 
routines in ROM that can be called during 
power-up. This computer is atypical in that 
it uses EEPROM (electrically erasable 
programmable read-only memory) to store 
motherboard configuration settings. While 
most users will never have to exploit this 
feature (and indeed, the manual warns 
against casual exploration of this capabili- 
ty), it does simplify the task of configuring 
the number of SIMM banks installed, the 
chip size, the setting of cache memory, 
and other performance settings. 

One unusual aspect of this ‘‘switch- 
less’’ configuration approach is that it in- 
cludes the size of the memory cache. Un- 


like any other machine tested here, the 
STEP 386/25 lets you increase the size of 
the cache to a total of 256K, far larger than 
competitors offer. 


TESTEDRESULTS This machine real- 
ly performs; it finished first in two out of 
three processor benchmark tests. Everex 
shipped the evaluation unit with a CDC 
160MB hard disk, which was one of the 
fastest drives tested. 

The one place where the STEP 386/25 
really fell down was on the video bench- 
mark tests, where it was among the slow- 
est. Perhaps that is because the evaluation 
unit came with an 8-bit EGA adapter, 
while its competitors were running VGA, 
many through 16-bit cards. 

This computer is built solidly and is 


based on careful design, as confirmed by 
its Class B FCC rating. It runs ahead of the 
pack in performance, although others 
come extremely close to matching its re- 
sults. The Everex STEP 386/25 is a little 
different and in some ways a little better 
than much of its competition. Its price also 
puts it up in the top half of the pack, how- 
ever, so you may consider careful- 
ly how much extra you are willing to spend 
to get the fastest machine going. If money 
is no object, you may consider bringing 
this crowd-pleaser into your office. 


HERTZ COMPUTER CORP. 


Hertz 386/25 

The Hertz 386/25 is a machine of remark- 
able quality and finish that is built around 
the Intel System 302. In this instance, Intel 
supplies not only the motherboard but also 
the power supply and the case. The system 
has been designed as a total unit, in part to 
meet FCC radio-frequency-emission stan- 
dards. As a result, the Hertz 386/25 com- 
puter comes with the prestigious Class B 
sticker. 

While this quality costs more than some 
of the alternatives, the price of the Hertz 
386/25 falls in the middle of the field. Our 
fully configured evaluation unit, complete 
with 300MB drive, costs $10,375. 

Don’t think that Hertz is getting stuck 
by having to use the Intel case. While the 
386/25 is about the same size as a standard 
AT-style computer, the two-tone front 
sports an attractive and dramatic stepped 
panel next to the disk drives. This exten- 
sion creates extra space behind the left side 
of the case. 

When you take off the cover, you see 
the reason for the extra space. There is a 
large S-inch muffin fan mounted on the 
front of the expansion card cage. This fan 
moves plenty of air across the motherboard 
and any expansion cards, helping to dispel 
the heat that is a computer’s worst enemy. 

The inside of the case is a model of sol- 
id construction. Heavy-gauge metal is 
used throughout, including a hefty shield 
around the disk bays. The surfaces have 
been anodized with a gold-colored coat- 
ing, presumably to help control RF emis- 
sions, but adding an attractive aesthetic 
touch that demonstrates extra production 
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ile 386/25 


effort at the same time. 

There are five half-height drive bays, 
and all three on the right side can be 
opened through the front of the case. The 
evaluation machine had a full-height Mi- 
cropolis 300MB hard disk on the left and a 
pair of TEAC 5%- and 34-inch floppy 
disk drives on the right. With three open- 
ings in the case, there was still room for an- 
other device such as a tape drive. 

The motherboard also boasts a solid de- 


The Hertz 386/25 not aig comes 
with a 25-MHz Intel 80386 
processor, it has an Intel chassis, 
case, and power supply. The 
VGA color eal is midpriced at 


sign. Memory is installed in SIMMs, and 
the evaluation machine had 2MB using 
256Kb chips rated at 60 nanoseconds. You 
can also buy IMb chip packs, yielding up 
to 8MB of RAM on the motherboard with- 
out resorting to an expansion card. 

Should you need more memory, you 
can add up to two cards using the pair of 
proprietary 32-bit slots running at the full 
25-MHz speed. Expansion cards come 
equipped with 8MB of memory, meaning 








igh 
thd FACT FILE 


Hertz 386/25 

Hertz Computer Corp. 

325 Fifth Ave. 

New York, NY 10016 

(212) 684-4141 

List Price: With IMB RAM, t.2MB 5%- 
inch floppy disk drive. $5,765; with 2MB 
RAM, 40MB hard disk, monochrome moni- 
tor, DOS 3.3, $6,457; with VGA monitor, 
$7,183; with 300MB hard disk, 1.44MB 
3%-inch floppy disk dive, 80387 math co- 
processor, $10,375. 

In Short: Built on a motherboard and case 
package from Intel, the Hertz 386/25 uses 
quality components and solid construction 
backed by an on-site warranty, but its price 
makes it a less attractive value than some of 


that you can configure the machine with a 
whopping total of 24MB if you wish. 

The motherboard includes a 64K bank 
of static RAM rated at 30 nanoseconds. 
The motherboard is also designed to move 
system and video BIOS into shadow RAM 
to improve performance. 

There are five 16-bit slots and one 8-bit 
slot on the motherboard. On the evaluation 
unit, these contained a Wester Digital 
ESDI controller and a 16-bit Video Seven 
VGA adapter. This configuration leaves 
plenty of slots open for expansion. You 
may notice that there are no parallel or 
serial ports on the expansion cards; that’s 
because the motherboard includes one par- 
allel and two serial ports (with 9-pin con- 
hectors), mounted on the back panel to the 
left of the card cage. 


NO PRIZES FOR DOCUMENTATION 
The documentation is just adequate. The 
system manual is merely the Intel docu- 
mentation ‘written primarily for the OEM 
user . . . [containing] . . . much informa- 
tion that can be passed to the end user.”’ 
Hertz’s concept of passing the information 
along is reprinting the manual. All the in- 
formation required is in there, but it helps 
to have some experience if you are going 
to find what you need. There are separate 
manuals for the software caching program 
from Golden Bow Systems and for the vid- 
eo adapter from Video Seven. Hertz also 
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ea presentation-quality i ee sate nd nobler 
reports In any layout, quickly, 41 fs ‘i ae ea entire worksheet 


directly from Lotus® database i ripe Ca 7 4 A te per 


worksheets. ee: oie i vag tee records of data in 
Hietmaston fees ; Rayesie sie.see-eae rows beiow. 
R&R handles the tedious and time- 
consuming tasks of creating and modifying 
reports. It Is full-featured and flexible, so you as 
can concentrate on making reports show 
exactly what you want to show, in exactly the 
way you want to show it. Monthly sales 
analyses, purchase orders, mailing labels, | 
inventory cost summaries, most active j A report is any 
accounts, employee benefit listings, even : . printout or screen 
invoices and form letters. roa = dispiey of deta from 
} your detabase. 
Place fields and text in any Jayout. Do 4 Anything beyond 
compiex calculations. Print up to eight levels | vieretane simple tistings of 


of subtotals. Report from up to 10 related data- deta requires 

bases at once. Lotus-like menus makeiteasy. . 3 complex macros, 
Use standard field formats such as currency, oe Gone 

commas, and word-wrap, or create your own. 

Print in underline, bold, italics, and different 

Jonts. R&R has hundreds of features for fast 

results with Add-in convenience. 


Only $149! 
Satisfaction guaranteed.* 


& 


To order, or for more information and the 
name of your nearest dealer, call: 


800-325-9035 
In Mass,, call 508-366-1122, 


“If you sren't satisfied for any reason, return R&R within « 
30 daya of purchase for a refund (if purchasad directly F 

from Concentric or an Authorized Reseller). R&R works stele: Cowan Y ’ A report writer is a 
with 1-2-3¢ and Symphony® on IBM® PCs and compat- tool that lets you 
ibles with PC-DOS 2 1 or later and a hard disk Requires ine 

20 KB of avatlable memory for use as 8 Lotua Add-in, and cae specify what data 
320 KB lor stand-alone use Operales on networks that ‘ to select, what 
support the NETBIOS standard. 35" media available st - additionat calcula- 
extra Cost R&R ABASE® version also available tions to perform, 


“CIRCLE 113ON READERSERVICECARD nites where to place 


opin a everything, end 
Concentric Data Systems, Inc. - 2 exactly er 


. 18 Lyman Street ‘ ; should iook, 
Westboro, MA 01581-4063 





Trademarks, Lotus, 1-2-3, Symphony, Lotus Report Writer by Lotus Development Corporation, IBM by Intornational Business Mactines Corporation. dBASE by Ashton-Tate. 
R&R Reiational Roport Writer and R&A Worksheet Report Writer by Concentsic Data Systoms, inc 
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supplies Ontrack Computer Systems’ Disk 
Manager on a floppy disk, which includes 
a file of documentation. 

Warranty service, by contrast, is out- 
standing. Hertz includes a full year of on- 
site service through Intel. This service is 
available throughout the U.S. and Europe 
as well as other foreign locations. 

System performance was among the 
slowest on every processor test. But keep 
in mind that the difference between the top 
and bottom performers in this group is fair- 
ly small when compared with the differ- 
ence between the slowest 25-MHz ma- 
chine and a typical 16-MHz 386. Also, the 
386/25 had some of the fastest display 
times and came with a hard disk that tumed 
in results under 20 milliseconds, so you are 
not likely to notice the speed differences 
between this and most of the other ma- 
chines tested here. 

The biggest problem faced by the Hertz 
system is its price. It costs significantly 
more than some of the other lesser-known 
brands, although it does list for less than 
some of the better-known players in the 
market. The extra cash covers the solid, in- 
tegrated design provided by Intel, along 
with the on-site warranty coverage. 

Overall, the premium price of the Hertz 
386/25 does not appear to be matched by 
premium performance. Some users may 
be attracted by its thoroughbred heritage 
and quality construction, but most wil 
probably decide that better values are 
available elsewhere. 


IBM CORP. 


IBM PS/2 Model 70-A21 
The IBM PS/2 Model 70-A21 asks the 
question, How many expansion slots 
would you sacrifice in order to reclaim the 
space on your desk? This machine does of- 
fer a tempting amount of 386 power from 
Big Bluc itself, running at a hyperactive 25 
MHz. But it also has an imposing price 
tag—$15,958 for our evaluation unit— 
making it the second-most-expensive unit 
in its class. 

The Model 70-A21 shares the familiar 
small-footprint design of its PS/2 com- 
patriots. Its construction recalls the DEC 
Rainbow, which was the only other com- 
puter I know that could be disassembled 
completely and put back together using no 


IBM PS/2 Model 70-A21 





tools aside from a dime and a pencil. The 
components go together like Lego pieces. 
Everything slides, clicks, or snaps togeth- 
er; it’s incredible how uncluttered the inte- 
rior looks without the typical mess of pow- 
er connectors and ribbon cables. 

The internal components are all IBM 
(or built for IBM) and for the most part 
have a look all their own. The evaluation 
unit had a single 34-inch floppy disk drive 
and a hard disk buried in the back of the 


The IBM PS/2 Model 70-A21 is 
the top performer in the PS/2 line. 
At $12,608 for a VGA color 
system with 2MB RAM and a 
120MB hard disk, it is also the 
top-priced machine among the 
25-MHz computers reviewed. 
While it includes video and /O 
beak on the moersaers. the 


Three sxpansion slots 


Three half-height drive baya 


machine. There is room in the case for one 
other floppy disk drive, but no room for a 
second hard disk. 

The motherboard uses SIMM chips to 
hold the RAM, and the evaluation unit 
came with a 32-bit expansion card as well. 
Both the motherboard and the expansion 
card use 80-nanosecond RAM chips. Each 
can hold up to 8MB of RAM, although the 
test unit had only 2MB installed in each. 

The motherboard also includes serial, 
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Make expert business forecasts in minutes — 


with Lotus*and TrendSetter Expert”. 









Serien Type Monthly dere Forecast Upper Lower § Factor 


First Actua) 1 Nov 1988 108 158 63 1.53 

Confisence Dec 1988 aa. 225 217 TAs 
Business forecasts drive Lever: 0% == Jon 1985 16318138 

Tntervel: 3 Fea 1088 126 130 110 
business decisions. Better meen: 129 Mar 1909 38137 

Ha Gevietion; a Ape 1985 Tal wa 138 


forecasts mean better 
decisions. 


How many units will be sold? 
How many parts to order? How 


Minieum $1 May 1989 17 168 185 
Moxieum. 233 Jun 1988 107 185 190 
Trend Line Slopes jul 1968 108 168 138 
Entire fenge: 1.28 Aug 1968 138 194 127 
Loot Half: 558 Sep 1989 196 ws 197 
Seasonality Ger 1989 178 183 165 
auta(+) 
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many assemblies to manufacture? = } 
How high will expenses be? How many no 
Students will register? How many rooms 200 
will be rented? How much cash will be - 
needed? How do you know? g 7% 
os i 

You can hire a forecasting expert. A statis- 4 160 
tician who may use Auto-correlation, Brown's = 1% 
Double Exponential Smoothing, and Linear g 140 
Regression Analysis. And then apply exper- i \ 
ience and judgment to arrive at your forecast. ae ae 
In a day, or maybe a week. For $100 an hour. Pe ae one. 

Or you can buy a forecasting expert. The sain crore Sag 
TrendSetter Expert. it does the same thing. Now 1985 Now 1986 Now 1987 Nov 1988 Nov 1989 
In minutes. For $149. Period. 
Make expert business forecasts. Verify forecasts Satisfaction guaranteed, or your money back!* 
made by others. In four easy steps. Don't misunderstand. No forecasting method is perfect. 


But TrendSetter Expert will help you make better forecasts 


Start with history data, such as monthly sales for the than you do today. Guaranteed. Or your money back." 


last two years, on a Lotus 1-2-3® or Symphony® worksheet. 


Then invoke the TrendSetter Add-in, and: So don't wait! Make an expert business decision right 
now. So you can make expert business forecasts in the 
O Show TrendSetter where your data is, future. Buy TrendSetter Expert. 
© Tell it how far in the future to forecast, Only $1 49! 
© Show it where to put the results, and 
O"Go" To order, or for more information and the 
’ name of the dealer nearest you, call: 
TrendSetter puts results directly on your worksheet, 
showing upper and lower bounds for the forecast pius other 800-325-9035 
measures Of statistical accuracy. The manual explains what In Mass., call 508-366-1122. 
they mean. You can easily modify forecasts with Lotus to 
reflect your own judgment. TrendSetter even writes Lotus “" ec ae) | estas bigot! i pag a ee ne 3 retund (if 
Purcha: rectly from NCSNINC OF an horized se! i; 
macros so you can graph your forecasts at the press ofa key. TrendSetter Expert worka aa an Add-in with 1-2-3 Releases 2 and 2.01, 
That's tl With Add-in convenience. and with Symphony Releases 1.1 and 2.0 on IBM® PCé and compatibles 
with PC-DOS 21 or later and a hard disk 5.25" and 3.5” diskettes 
TrendSetter Expert makes consistently ie” 
better forecasts. Here's how. Another timesaving tool from the authors of 
TrendSetter Expert uses time-series extrapolation R&R Relational Report Writer® for dBASE® and R&R 
techniques to forecast future values based on the past. Worksheet Report Nategy ies Wah 













Proprietary expert-systems logic examines the history 
data and combines several sophisticated statistical 
analysis techniques to produce the forecast. TrendSetter 
Expert even allows for seasonality to accommodate, for 
example, yearly holiday sales peaks. 

Just how good are TrendSetter Expert forecasts? 
Superlative! In a widely respected forecasting compe- 
tition, 24 different forecasting methods were pitted 
against 111 sets of diverse real-world data. Using the 
same data, TrendSetter produces more accurate fore- Concentric Data Systems, Inc. 


| ~ 
= 

casts for 88% of the test cases, and better than the yman Street, Westboro, } 
average for the restl (Details available on request.) 18L ns ~ MA 01561 | a 






Trademedted TrenoGere: TrevdSeter Expert FRR Relitiomsd Report Wire. a On ere a 
Lolus Developmen! Corporabon. dBASE by Ashion-Taie IBM by Internationa! Business Machines Corporalion oo = « 
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a romafkaelen new inven 1e | a. ra B the first pocket 
computer that helps you eeanize your life as never before. 
With incredible ease, Wizard remembers and reminds. 


SHARP INVENTS 
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TT WOULD HAPPEN. 


Translates and defines. Stores memos, secrets, and world 
times. Even swaps data with your PC. 


Let Wizard take you into the future. Find out more. 
Call 1-800-BE-SHARP 


SI RVAVANAD eae. 


COME SHARP PRODUCTS” 


CIRCLE 388 ON READER SERVICE CARD 
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Processor and Memory 
Benchmark Tests 


The NOP benchmark test is designed 
to measure raw clock speed and 
memory access time while minimizing 
ditierences in microprocessors and 
the effect of memory caching. This 
test axecutes almost nothing but NOP 
("No Operation") machina coda 
instructions in a big 128K loop. 


The 80386 Instruction Mix 
benchmark test measures tha time it 
takes to execute a selected senes of 
Processor-intensive tasks. The test 
program uses 80386 instruction code. 
These instructions are a subset of the 
tota! processor instruction set. The 
80386 Instruction Mix implemants a 
number of 32-bit operations. In the 
80386 processor these become 
single instructions, wheraas in the 
8086 and 80286 versions of the 
benchmark test they remain muitipie 
instructions. 


The Floating-Point Calculation 
benchmark test measures processor 
speed by looping through a series of 
floating-point calculations, including 
multiplication, division, exponentia- 
tion, and logarithmic and tngonomet- 
tic functions. The benchmark 
program uses the floating-point 
Worary included with Microsoft C 
Compiler 4.0. 


The Conventional Memory 
benchmark test allocates 256K of 
conventional memory and treats it as 
a series ol 64-byte records. Then, 
16,384 random records are read into 
and wniten from this memory. The 
result shown is tha average of the 
tead and write times. 









The Extended Memory benchmark 
test allocates 256K ot axtended 
memory and treats it as a senes of 
64-byta records. Then, 18,384 
random records are read into and 
written from this memory. The result 
shown is the average of the read and 
wnite times. 


Benchmark Tests: 
25-MHz 386-based Computers 





e 


q 



































Pertormance Times 









Floating- 
Point 


Calculetion 











(Times givan in seconds) 60386 
Inatruction 
NOP Mix 
6-MHz IBM PC AT 4.17 NA 
Compaq Deskpro 386/20 1.65 2.91 
PC Brand 386/25 1.34 2.58 
Compaq Deskpro 386/25 1.35, 238 c 
Hertz 386/250 AO 285 
Dell System 325 1.34 2.31 
Zeos 386-25V 134 2.30 
Micro Express ME 386-25 1,32 229) 
IBM PS/2 Model 70-A21 1.34 2.28 
ALR FlexCache 25386DT  —_1.34 2.24 
Everex STEP 386/25 1.33 2.22 





35.60 
10.50 
10.01 
8.55 
8.35 
8.53 
8.33 
8.35 
8.30 
8.07 
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400 


Relative Times 
(Compag Deskpro 38620=100) 
Conven- 
tlonal Extended 
Memory Memory 
0.77 11.62 
0.40 2.87 
0.49 4.96 
0.39 5.47 







0.34 12.85 
0.30 


1.33 
0.31 4.13 
0.31 4.14 
0.28 1.69 
0.28 13.81 
0.32 4.50 


























he current crop of 25-MHz 80386-based machines continues the | among them. Compared with the other computers, the Hertz 386/25 
push toward faster processors, but standard bus speeds remain. and the Compaq Deskpro 386/25 were undistinguished on processor 
Like their 20-MHz cousins, most of these 25-MHz 80386-based and memory tests, although the Compaq was in the forefront on disk 
machines maintain an 8-MHz bus (8.33 in many machines) to assure = benchmark tests. 
hardware compatibility with older third-party boards. The fastest processor was the Everex STEP 386/25, and the Dell 
On most of our tests, the entire group achieved impressive System 325 was close to the top throughout all the tests, with no 
speeds without dramatic differences between the slowest and fastest | weaknesses. The IBM PS/2 Model 70-A21 was a front runner on 
processor and memory tests, and the ALR FlexCache 25386DT kept 
pace with it (except on Extended Memory); both of these use 25-milli- 
second drives, however, which is slow for this class of machine. 
The Zeos 386-25/V and PC Brand 386/25 use blazingly fast 
15-millisecond hard disks--you can't do much better than that. 
Otherwise, the Zeos takes the middle road in processor 
and disk access tests. The PC Brand came in last on 
two out of three processor tests, with slower 
memory times than the older Compaq 386/20 
(not reviewed here, but reported for the sake 
of comparison, along with the IBM PC 
AT). That result is primarily caused by 
the lack of an optional memory 


211.35 





Relative Times 
(Compag Deskpro 386/20=100) 




















QD “+ 
s Crs Cr, 
. RX», 
Performance Times 
(Times given In seconds 

except whera indicated) bos DOS BIOS 
File Access File Access Disk Seek 
(small (large (milll- 
record) record) seconds) 
8-MHz IBM PC AT 72.63 19.74 29.20 
Compaq Deskpro 386/20 56.78 9.34 18.10 
PC Brand 386/25 §5:33 13.77 15.16 
Compag Deskpro 386/25 53.65 4.88 16.20 
Hertz 386/25 54.04 §.28 19.66 
Dell System 325 55.17 §.21 17.37 
Zeos 386-25/V §5.26 5.05 15.10 
Micro Express ME 386-25 62.83 4.86 28.78 
IBM PS/2 Model 70-A21 72.37 6.77 24.79 
ALR FlexCache 25386DT 56.92 5.29 25.01 
Everex STEP 386/25 55.67 4.86 17.48 


PC MAGAZINE @ FEBRUARY 14,1989 
129 


caching board in the unit we 
tested. The PC Brand's fast VGA 
and hard disk, as well as its low 
price, still make it a standout. 


Disk Benchmark Tests 


The DOS File Accesa benchmark 
test measures the throughput rate of 
the disk being tested. In this case, 
throughput times are measured In 
terms of how lang the disk takes to 
perform common DOS file- 
Management functions. Five 
tasks—file creation, sequential file 
wnta, sequential file read, random fila 
write, and random file read—are timed 
and tha results summed. 

The test is carried out for two 
different types of filas—smatl-record 
files and larga-record files—that are 
used by common PC applications. 
Files created using smell records ere 
typically used by database 
Managament programs, and large 
records are typically used for word 
processing and spraadsheet files. 
Leading a DOS progrem is also 
simulated by tha large-record test. 


The BIOS Disk Seek benchmark test 
measures the tima it takes to do a 
random seek using the disk’s ROM 
BIOS. The test resuit includes 
minimal software overhead and may 
not parallel the manufacturer's 
claimed avarage access time. Tha 
test program performs 1 ,000-seeks. 
The average result is shown in 
milliseconds. 


(continues) 
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pe Benchmark Tests: 
fies 25-MHz 386-based Computers 


Relative Times 


(Compaq Deskpro 386/20=100) 


ompagq, Micro Express, Hertz, and Deil all deliver 
very fast video speeds with their 16-bit VGA 
cards. The Everex machine that we tested was 
equipped with an EGA video card and, not surpris- 
ingly, turned in the slowest video times. The Zeos 
used an 8-bit VGA video card and yielded medi- 
ocre times. IBM and ALR have no such ex- 
cuses. Both use 16-bit VGA cards, but 
IBM's video times are no better than 


so-so, while ALR's very fast Direct 


to Screen time and poor Video 
BIOS test speeds suggest 

a fast 16-bit card 

crippled by slow BIOS. 


Video Benchmark Tests 


The Direct to Screen benchmerk test 
measures the bandwidth ot the video 
adapter by writing directly to the 
display memory buffer. The test is 
performed in video mode 3. The entire 
screen is updated using the assembly 
Janguaga REP STOSW instruction 
with register CX equa! to 2000. This is 
done 1,000 times, and tha result 
shown is the total ot the 1,000 trials. 


The Video BIOS Routine with 
Scrolling benchmark test measures 
the speed of the BIOS Teletype 
routine with scrolling. The test is 
performed in video mode 3. The 
screen 1s cleared and 240 lines of 60 
characters each (including a 
terminating carnage return and line 
teed) are written to the display through 
the BIOS Teletype routine. Aithough 
the first 24 lines written to the displey 
do not invoive scrolling, all the 
remaining lines scroll the display. 


The Video BIOS Routine Without 
Scrolling benchmark test measures 
the speed ot the BIOS Teletype 
routine without scrolling. The test is 
performed in video mode 3. The 
screen is cleared and 24 lines of 60 
characters each (including a 
terminating carriege return end line 
feed) are wnitten to the display through 
the BIOS Teletype routine. This is 
done ten times, and the result shown 
is the total of the ten trials. 


Performance Times 
{Times given in seconds) Direct 


Video BIOS 
Routine 


eee a 


8-MHz IBM PC AT 
Compaq Deskpro 386/20 3.70 3.20 
PC Brand 386/25 2.75 1.65 
Compaq Deskpro 386/25 2.01 1.32 
Hartz 386/25 3.49 1.39 
Dell System 325 3.26 1.57 
Zeos 386-25/V ee AF : 

Micro Express ME 386-25 2.85 1.33 
IBM PS/2 Model 70-A21 6.57 3.41 
ALR FlexCache 25386DT 2.09 3.79 
Everex STEP 386/25 4.84 5.56 
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Video BIOS 
Routine 


50 









Once again, 
we’re about to place 
the future right 

in your lap. 
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At NEC, we’ve seen the future. And it measures 
precisely 8.3" x 11.75" x 1.4" Introducing the UltraLite” 
The lightest, thinnest, full-function laptop computer. 
Weighing in at 4.4 lbs., it boldly goes where no laptop 
has gone before: right in your briefease. 

' | Of course, the true measure of a laptop is not just its 
width and length. Equally important is its depth. 

\ With a 10MHz NEC V-30 processor, the UltraLite has 
90% of the power of the original IBM AT. Plus a main 
memory of 640K, a full-size industry standard keyboard, 
and built-in Microsoft DOS Manager and Lap-Link 
software. It also has a large, bright backlit screen that 
supports both text and graphics. 

For storage, it has an innovative one or two megabyte 
silicon hard disk, which provides access to data several 
times faster than a conventional hard disk. 

And what’s more, there’s also a slot for NEC’s unique 
high-speed ROM ecards which give you the opportunity 
to increase your storage capacity. Each ROM card con- 
tains a popular software program, yet it’s about the 
size of a credit card. 

Impressed? So was PC Magazine, which just named the 
UltraLite “Portable Computer of the Year for Technical 
Excellence?’ See your NEC dealer for a demonstration. 
You'll agree, when it comes to laptops, there’s never 


eerste NEC Ultralite 


quite as big. 





Microsoft and DOS Manager are registered trademarks of the Microsoft Corp. Lap-Link is a registered trademark of Traveling Software, Inc 








Problems, problems, problems. 

Computers were designed to solve them. 

But sometimes they’ve been known to 
cause a few of their own. Example: You 


just purchased a laptop. At first, every- 









thing seems fine. But 
soon you want to expand 
your data base. Use more 
sophisticated 


software. Link-up to local area 
The ProSpeed 286 
Expansion Station 
gives you the flexibility 
and expandability of 

a high-performance 
desktop compuler. 


networks. When you realize you 
can’t, you begin to ask yourself: 
Where’s the power? 

Where’s the expandability? 
Where's the receipt? 

Introducing an end to all your problems. 
The ProSpeed™ 286, from NEC. Weighing 
under 15 lbs., the ProSpeed 286 is surpris- 
ingly light. But in other areas, it’s a real 
heavyweight. Like expandability, connectivity 


and speed. In fact, it offers the full func- 


tionality 
ofa 

. Eile eit Search Character Paragraph 
high- Semi-Anauat Seles Report aa 


Introducin 






the laptop computer 











performance desktop. The 
ProSpeed comes equipped 
with one megabyte of 


memory that’s 


expandable to five. Microsoft 
qration 

And, it comes with either — ‘ 

20 or 40 megabyte hard disk gorve on! 


drives. There’s even an advanced 
model that provides a high-speed 
100 megabyte drive for 
special applications. 

As for its display, it 
clears up a very serious 
problem: clarity. NEC’s 
Monograph™ CTN screen 
gives you crisp, backlit 
images that provide 
CRT quality with VGA 
resolution. 

For power-hungry executives, the 
ProSpeed 286 is powered by a CMOS 80286 
processor running 


at 16MHz. Meaning 





jj} 2. Introduction 





it’s fully capable of 


The ProSpeed 286 
screen is so clear and 
crisp you can even 
display multiple 
windows. 





that solves problems others can’t. 


























¥ i "9 such as 
| Microsoft 
Excel. And then 
P there’s the ever- 
expanding problem of 
: - expansion, for which NEC has 
\ developed a unique solution 
called an Expansion 

Station” It’s an innovative 
‘y system that includes four stan- 

dard slots, one standard 
drive bay, a power supply 
and permanent con- —_p,, ProSpeed 286 


, features a full- 
nections for both function keyboard 


with standard 
printer and serial devices. spacing. 
Admittedly, 
there’s one problem we 
can’t solve. Whether to use 
the ProSpeed 286 as a laptop 


handling or desktop? 






Corp. Word! 

wha Gere =That’s one you’ll just have to 
is a registered trademark of 

Borland international. 
Po eae 


the most demand- 


ing DOS applications. 


Not to mention OS/2 Presentation NEC ProSpeed’ 926 


Manager and Windows applications 


tackle yourself. 





ProSpeed, Monograph and Expansion Station are trademarks of NEC Home Electronica (USA) Inc. 








Snap the ProSpeed 
5386 into the Docking 

Station, and ils a 
desktop. Snap it out 
and it's a laptop. 





In order to make the ultimate desktop comp 






Our sincere apologies to desk 
makers everywhere. established a new class of 


But when we set out to make computers—the first modular 







the ultimate desktop computer, workstation. 


we knew it To realize how this can benefit 


had to have you in the future, let us remind 





three critical you how it was in the past. 












components. With ordinary laptops you had 


Awesome to hook and unhook peripherals, 
power. phone lines and all sorts of cables 
Unequaled every time you left the office. 
expansion But thanks to a revolutionary 
capabilities. Docking Station” design, the 


And most importantly—a handle. ProSpeed 386 leaves all that 


Introducing the ProSpeed™ 386 behind. 
from NEC. The first personal You simply slide the laptop out 
computer to offer the portability of a of the Docking Station, and then slide out 
laptop and the power of an 80386 desktop. of your office. Leaving all your connections 


With the ProSpeed 386, the connected for when you 


designers at NEC did more than return. 


create a new computer. They And saving yourself 
You've never had this 
much power silling 
in your lap. 





ProSpeed, Dorking Station and Monograph are trademarks of NEC Home Electronics (USA) Inc. Windows is a registered trademark of the Microsoft Corp. 386 1 a trademark of Intel Corp. 







uter, we had to remove one major obstacle. 








one of the most precious commodities 
of all—time. 

Most importantly, the Docking Sta- 
tion can accommodate a full range of 
expansion options; it has four full- 
size card slots, and two standard 
drive bays for tape back-up, CD-ROM 
or 5'4" floppies. 

Take away the Docking Station and 
what have you got? One of the world’s 
most powerful laptops. 

Running at 16MHz, it offers two 
megabytes of 32-bit memory that’s 
expandable to 10. 


It’s equipped with a hard disk and 


100 megabytes of storage capacity. 


display, it’s pos- 





itively brilliant. 


Advanced screen 
technology delivers a 
paper-while image 
and EGA resolution. 


is available with either 40 megabytes or 


As for its 104" diagonal black-on-white 





In more ways than one. NEC’s 
advanced screen technology, 
called Monograph” CTN, pro- 
vides CRT-quality video with 
a paper-white image and EGA 
resolution. 


Which translates into a 







higher level of contrast 
and increased resolu- ¥ 
tion for graphics- 
oriented programs, such 
as Windows. 
Which helps to make the ° iin oa 
386 chip ProSpe ed 
ProSpeed 386 not just the delivers exceptional 
speed and full multi 


ultimate desktop, but the ulti- ‘esting capabilities 


mate value. Whether your 


desk has four legs or just two. 


NEC ProSpeed’386 





= Thi 
, fite md cearca |p 
Pours eutput: 9a 


For a closer look at the future, see your NEC dealer. For product literature, call 1-800-826-2255. 


For technical details, call NEC Home Electronics (USA) Ine. at 1-800-FONE-NEC. 






©1989 NEC Home Electronics (USA) Ine. 
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parallel, and mouse ports, as well as VGA 
adapter circuitry. There is 64K of static 
RAM as a memory cache to enhance per- 
formance. 

Since this is a PS/2, the motherboard 
also has two types of Micro Channel ex- 
pansion slots. Of the three expansion slots 
in the machine, one is of 16-bit design with 
display adapter extensions, while the other 
two are of 32-bit design (and incompatible 
with the 16-bit). The video extensions are 
for use with an optional 8514/A video 
adapter. 

Thus, you have few expansion slots to 
start with, but only one 16-bit. This can se- 
verely limit your options. The power sup- 
ply offers a mere 132 watts, which is not 
likely to be a major problem since you 
can’t add too much in the first place. 

The 70-A21 turned in respectable per- 
formance times. Its processor times were 
better than average, and its conventional 
and extended memory results were some 
of the best. On the other hand, its 120MB 
ESDI hard disk was one of the slowest test- 
ed. And in spite of having VGA on the 
motherboard, the computer produced 
some of the slowest display speeds. 


POINTS OF STRENGTH The 70-A21 
has three strong points in its favor that dis- 
tinguish it from its competitors. It takes up 
less real estate than any of the other ma- 
chines in this review (with the exception of 
the Zeos in a vertical case): The 70-A21 
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IBM PS/2 Model 70-A21 

IBM Corp. 

Contact your nearest authorized 1B M dealer. 
(800) IBM-2468 

List Price: With 2MB RAM, !20MB hard 
disk, 1.44MB 3'-inch floppy disk drive, 
$11,295; with monochrome monitor, DOS 
3.3, $11,720: with VGA monitor, $12,608; 
with 4MB RAM, 80387 math coprocessor, 
DOS 4.0, $15,958. 

In Short: This desktop saver offers premium 
performance for a premium price. Its sleek 
design may be the one reason it’s wrong for 
you; with only three expansion slots and three 
half-height dnve bays, you may not be able 
to add all the extras you need for storage- 
hungry applications. 
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also has the IBM keyboard, which may be 
noisy—it does make little boings caused 
by the spring within each key—but it still 
has the touch that many users consider the 
standard of comparison. And third, the 
machine comes from IBM. 

The IBM PS/2 Model 70-A21 was one 
of seven small-footprint computers re- 
viewed in ‘“The Size Is Right: Packing 386 
Power into Sleek PCs,’’ (PC Magazine, 
November 15, 1988). As the only 25-MHz 
machine in the group, it received Editor’s 
Choice for its sleek design and quicksilver 
times. When the 70-A21 is compared with 
its 25-MHz 386 competitors, however, 
that sleek design is precisely what loses 
points. Anyone in the market for such a 
powerful computer will most likely need 
the expansion opportunities offered by 
other computers in this roundup. If you 
buy the 70-A21, you can’t expect to add 
much to the base machine you initially pur- 
chase. 

The $11,295 question (base price with- 
out monitor) is whether you focus on the 
strengths or the weaknesses. If you want a 
25-MHz 386 machine and it has to say 
IBM on the front, you won’t regret invest- 
ing in the 70-A21. If expansion is an issue, 
if you need tape drives and network adapt- 
ers and large hard disks, then this isn’t the 
machine for you at any price. If you fall 
somewhere in the middle, you'll probably 
find that the 70-A21 doesn’t represent an 
optimal value in the current market, and 
you would do better to look at what some 
of the others have to offer. 


MICRO EXPRESS INC. 
Micro Express 
ME 386-25 


It looks like an AT clone. It’s priced like an 
IBM AT (back when you could still get 
one). But its performance figures are any- 
thing but ordinary as it sits firmly in the 


‘middle of the 25-MHz 386 pack. If you’re 


budget-minded and power-crazed, sit up 
and take a look at the Micro Express ME 
386-25. A complete system can cost as lit- 
tle as $4,239, and even with extra memory 


| and a large hard disk our evaluation unit 


cost just slightly more than $7,100. 
This computer comes in a standard AT- 
style case. It has five half-height drive 
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Micro Express ME 386-25 

Micro Express Inc. 

2114S. Grand Ave. 

Santa Ana, CA 92705 

(800) 642-7621 

(714) 662-1973 

List Price: With !MB RAM, 40MB hard 
disk, 1.2MB 5'4-inch floppy disk drive, 
$3,999; with monochrome monitor, DOS 
3.3, $4,239; with VGA monitor, $4,823; 
with 4MB RAM, !40MB hard disk, 80387 
coprocessor, $7,122. 1.44MB 3'4-inch disk 
drive, $129; 6OMB tape backup, $599. 

In Short: Low price coupled with high per- 
formance makes this machine worth a second 
look. Its power and flexibility are offset by 
poor documentation and the use of some un- 
familiar components, but for the technically 
self-reliant user, it remains a terrific value. 
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bays, and all three on the right have open- 
ings in the case front. You can fit in both 
5%- and 34-inch disk drives, as well as a 
tape backup unit, without having to resort 
to an external housing for one of the three. 
The case has power and disk-access indi- 
cator lights, as well as a handy reset 
switch. 

When you take off the cover, you'll 
find an American Megatrends mother- 
board—the same as the one used in the 
Zeos machine reviewed here (and these 
were the only two duplicate motherboards 
in the entire pack). The design has a single 
32-bit slot, an 8-bit slot, and six 16-bit 
slots. The 32-bit slot is based on a propri- 
etary design, but the extra edge connector 
is placed toward the front of the case, leav- 
ing a standard 8-bit connector at the back. 

One curious feature is that this mother- 
board will accept a wide variety of memo- 
ry components. There are sockets for DIP 
chips and strips for SIMMs. The sockets 
are an unusual shape, a result of their abili- 
ty to accept 256Kb and I Mb chips as well 
as the 4Mb chips that have yet to become 
available in significant quantities. The 
SIMM slots are equally flexible; they can 
accommodate modules with 256Kb, 1 Mb, 
or 4Mb chips. Perhaps most remarkable is 
that you can install memory of both sorts. 
Using 1Mb DIP and SIMM memory, you 
can get a full 8MB of memory on the 
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Micro Express ME 386-25 


re 


motherboard without resorting to an ex- 
pansion card. And in that glorious future 
when you can pick up 4Mb chips for a few 
bucks apiece, you'll be able to get a whop- 
ping 32MB of RAM all on the mother- 
board. 

The motherboard also incorporates a 
full 64K memory cache, operating with 
25-nanosecond static RAM chips. Teamed 
with the 25-MHz CPU, the cache helps the 
computer chum through instructions with 


The Micro Express ME 386-25 is 
one of the least expensive 
machines in the group; the color 
VGA system with 1MB RAM and 
40MB hard disk checks in at 
$4,823. Like the Zeos 386-25/V, 
it uses an American Megatrends 
motherboard, which has unusual 
sockets for RAM chips. These 
sockets can accept either 256Kb 
or 1Mb chips, as well as the new 
4Mb chips once they become 


ai 


—— 


impressive speed. The ME 386-25 turned 
in benchmark-test performances that 
placed it in the middle of the competition, 
comparing respectably with machines 


from better-known sources such as Com- | 


pag and Dell. 


ASSORTED COMPONENTS That 
leads to the main problem with this com- 
puter: Who is Micro Express? The compa- 
ny does not have the production power or 








reputation of some of the more famous 
competitors. In fact, the ME 386-25 is es- 
sentially a ‘‘stock’* product assembled 
from third-party components. 

Many of these ‘‘off-the-shelf”* parts are 
familiar, from the Maxi-Switch keyboard 
to the TEAC floppy disk drive and the 
NEC MultiSync II monitor. It should be no 
surprise that the machine comes with AMI 
BIOS, with setup software in ROM, since 
AMI built the motherboard. 

Other items are less well known, how- 
ever. For example, instead of the typical 
Westem Digital disk controller, Micro Ex- 
press included one from DTC (Data Tech- 
nology Corp.). The serial/parallel VO card 
is from Everex. 

While these various components may 
be no better or worse than the more propni- 
etary designs offered by the big names, 
there is one area that clearly suffers as a re- 
sult. Documentation is minimal at best. | 
For the most part it’s a bunch of pamphlets | 
from the manufacturers of the various 
components. There is also a Micro Ex- 
press booklet that purports to cover its 286 
and 386 computers, but the manual ap- 
pears to apply more directly to IBM ATs 
than to Micro Express products. The illus- | 
trations look so much like those in the IBM 
manuals that one picture of the case shows 
the initials ‘*IBM,"* as does the diagnostic 
diskette label in another picture. The text 
instructs you to ** get the Diagnostics disk- 
ette located in the back of your “Guide to 
Operations’ manual."" It's a curious in- 
struction, since Micro Express does not 


| provide a manual with that title. 


The upshot of the documentation prob- 
lem is that you'd best be fairly self-reliant 
and confident in your ability to work with 
MS-DOS computers in general if you're 
going to live with this one. You can find 
most of the information you'll need in one 
place or another, but you must have some 
prior knowledge to locate and correctly in- 
terpret it. 

If you feel up to that challenge, how- 
ever, and are in the market for champagne 
performance on a beer budget, then you'll 
want to check out the Micro Express ME 
386-25. For less than half the price of some 
competitors, you can end up with a com- 
puter that looks unassuming but quietly 
keeps up with some of the fastest machines 


' on the market. 
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To Choose The Right Computer, 
You HaveTo Look A Little Deeper. 


The 32-bit interleaved memory card 
Provides faster processing speed Additional paraliel/serial 
and comes standard with 2 megabytes ports can be located 


Of RAM in the chassts. 


i. ee p-ix os 
ir ! | 


i 





Alleght 1/0 slots on the 
System Bus Board are 
100% AT compatible, and 
four are 32 bit 
~“\ 


NY 


ae | 


The intel 80386 based PC/386 

Jvatures a replaceable 32 bir 
CPU card. which gives you 

complete upgrade capabilites, 





Speaker volume control is front 
mounted. and user adjustable, altow- 
ing you to quickly adapt your AMAX 
PCI386 to any working environment. 


These days it seems a lot of PC makers would rather show 


you a beautiful outside than reveal what's behind it. But at 
AMAX, we'te so proud of our line of high performance, IBM°- 
compatible PCs that we want the world to see exactly what makes 
them the best in the business, inside and out. 

Of course, building a truly dependable computer requires 
more than quality materials and quality fabrication. It also 
takes a commitment to quality control, and that's where we're 


All run at O- Wait States 


PCI2Z86 





PCIS86 
Bwer 
System 





PC386 Business System 


IBM is a registered trademark of International Business Machines Corporation. 


Our. jal PC/386 toolkit includes a 
petiecibsized Screwdriver allowing 
easy apening and closing of the 
case without damaging the screws. Power supply is 
UL approved. 





These features apply to 
our AMAX PC'386. 


‘ 
The five standard half-height disk 
drive slots allow for additional disk 
drives, tape backups, and hard 
disks as your needs grow 


The conventent front. mounted on- 
switch provides easy access, whit: 
means you can tuck the PC into@ 
corner of your desktop and save space. 






at our best. Before an AMAX PC leaves the plant, all systems and 
components undergo rigorous testing and evaluation including 
an extended “burn-in” period at temperatures ranging from 110° 
to 130°F And our commitment continues after the sale, with 
long-term technical phone support, quick turnaround service 
and a 12-month limited warranty. 

Scratch the surface a little deeper, and you'll find that 
AMAX PCs run all PC and MS-DOS compatible software with 
ease. And that our architecture meets or exceeds industry 
standards for PC compatibles. And speaking of scratches, 
we certainly don't neglect our sleek exteriors, either. If there's 
so much as a single blemish on an AMAX chassis, it's imme- 
diately rejected. 

Finally, you won't have to dig a little deeper to pay for it 
all, because our price/performance ratio makes AMAX an 
eminently affordable buy. For a 
dealer near you, call us today at 
800-888-2629, ext. 386. Once you 
look into AMAX, we think you're 
going to like what you see. 


We're Building A Computer You Can Live With. 


AMAX Engineering Corp., 47315 Mission Falls Court, Fremont, CA 94539 
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All It Takes 
‘lo Make The News. 


Graphic i import and Uy 
automatic Ruling from other 
GEM? programs such as a ae 7] 
Artline” and Presentation Team” 






———. Color text and graphics 


New tracking 
and kerning features 







Text import from 

popular word processors 
: in 8 international languages 
Wwysw¥G 
_ Line art entered 

Automatic text flow en ee 

around graphics through 
muiti-page documents 


The news is out! GEM° Desktop Publisher™ Release 2 is the easy-to- 
learn, easy-to-use solution to all your publishing needs. 

With the touch of a key (or mouse), you create professional-quality, 
image-enhancing newsletters and documents using a DOS-based, high- 
end workstation or personal computer. Incorporate input from almost 
any source. Then produce state-of-the-art output from laser, dot-matrix, 
bin and ink-jet printers. 

t’s sophisticated, but it’s also fun and easy. , 
You see exactly what ss going to < screen—as you edit, cut, paste and experiment. (|. \2=-47— 

So give your publications something extra, and boost their circulation. GEM Desktop 
Publisher is all it takes to make any 
document a newsworthy event. 


For more information, contact your ( EK; M 

nearest dealer or call (800) 443-4200. 

All artwork shown was created using [ibtishe— 
Desktop Publisher and Artline, 


from [1 DIGITAL RESEARCH’ 








GEM. Dughal Research nod she Dial Research loge aze registered tradeynags anc Arne; Preseason earn esd GEM Deskign Bubkiset spe (chdemarks of Digital Research loc. 
‘Other product names are registered trademarks of their respective owners. Copyright © 1988, Digital Research Inc. All nghts 
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PC BRAND INC. 


PC Brand 386/25 


You might expect that your choices are 
limited to either paying a lot for innovative 
design or saving money with a ‘‘me too” 
clone. But fortunately you can get unusual 
features in a low-cost box. The PC Brand 
386/25 is living proof. Our fully config- 
ured test unit lists for just under $6,000— 
less than the cost of most competitors’ 
base-level systems. 

Before praising the other attributes of 
this computer, I should point out the 
benchmark-test results. It is true that the 
PC Brand machine finished last in several 
of the processor tests. In order to put these 
Tesults in perspective, remember that this 
computer is typically 1% times as fast as a 
16-MHz Compaq 386, and the fastest ma- 
chine in this group is about twice as fast as 
that Compaq. Subjectively, | wonder how | 
many users will actually see the differ- 
ence. 

In addition, this was the only machine 
tested that did not come with memory 
caching, accounting for some of the slower | 
speeds. (Caching is available as an op- | 
tion.) The lack of a cache may well be off- | 


vd FACT Ralal.-E 


PC Brand 386/25 
PC Brand Inc. 


(800) 722-7263 

(312) 226-3500 

List Price: With IMB RAM, 1.2MB 54%- 
inch or 1.44MB 34-inch floppy disk drive, 
$2,450; with 40MB hard disk, monochrome 
monitor, DOS 3.3, $2,990; with VGA moni- 
tor, $3,500; with 2MB RAM, 150MB hard 
disk, 64MB tape backup, 80387 math co- 
processor, $5,995, Cache card, $500; tower 
case, $220. 

In Short: Here is an instance where choosing 
an off-brand computer is worth the risk. With 
an absurdly low base-system cost, PC Brand 
makes it possible to buy two complete sys- 
tems for less than most competitors charge 
for just one. Its benchmark-test speeds were 
sometimes below average: you would proba- 
bly do well to get the optional cache card. 
Even with that extra expense, this computer 
offers untouchable value in this market. 
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49 Brand 386/25 





set by the high performance of the 16-bit 
VGA adapter and the fast 15-millisecond 
hard disk in the tested configuration. In 
practice, | expect you will find this com- 
puter about as fast as any of the others in- 
cluded here. 

From the outside, the 386/25 looks fair- 
ly typical. It has three half-height disk bay 
openings on the right side with another two 
hidden inside the case to the left. Our eval- 
uation unit held 54- and a 31-inch floppy 


The PC Brand 386/25 is an 
unusual machine for many 
reasons. One is its rock-bottom 
price; the color VGA system with 
1MB RAM and 40MB hard disk 
is $3,500. The motherboard 
RAM {ail (ail RAM being “ 


’ ‘se ditional 


disk drives, as well as a 64MB Irwin tape 
drive. There are the standard power and 
disk-access indicator lights and a handy 
hardware reset switch. 

When you open up the machine, you'll 
find that it's much less typical under the 
hood. 


DISTINCTIVE ARCHITECTURE PC 
Brand uses its own motherboard design, 
which has a number of distinctive features. 
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hen the PC was introduced, its ex- 
pansion bus was a simple thing, 
just a means of connecting peripherals to 
the computer. It treated all attach- 
ments—memory, video, mass storage, 
and communications—the same way. 
The power of the PC’s 8088 micro- 
Processor, not the bus, set the overall 
performance limit for the system. 

While this design served well in AT- 
class computers, 80386-based PCs 
quickly revealed its shortcomings. Ex- 
pansion boards designed for the original 
PC (and even the AT) were not capable 
of handling the extreme speed and data 
throughput of an 80386 microprocessor. 
To maintain compatibility with these ex- 
pansion boards, the operating speed of 
the expansion bus had to be set at a speed 
within their capabilities, generally the 8 
MHz used by the IBM AT. 

This slow expansion bus creates a ma- 
jor problem. If memory operated at the 
laggardly 8-MHz bus speed, little would 
be accomplished by running an 80386 
microprocessor at high speeds such as 
16, 20, or 25 MHz because nearly all op- 
erations that the microprocessor carries 
out require accessing memory. Whenev- 
er the microprocessor needed bytes from 
memory, it would have to slow down to 
access the bus. Although the micro- 
processor might have a 25-MHz clock, 
for instance, in effect it could operate 
only at the 8-MHz speed of the expansion 
bus and memory. 

One way around this problem is to 
discard compatibility concerns and de- 
sign a new high-speed bus to support 












Perhaps the most striking is that no system 
memory appears on the motherboard. All 
memory is contained on a 32-bit expansion 
card that sits in one of the two proprietary- 
design 32-bit slots. You can fit from IMB 
to 8MB ona single memory card, depend- 
ing on how many banks you fill and wheth- 











SPLITTING THE BUS: THE 386 SOLUTION 


The fastest PCs are using flex-bus architecture to 
overcome the speed limitations of the old PC bus. 













both bus and memory in a simple, PC- 
style direct connection. The drawback of 
this strategy is that it requires abandoning 
all existing expansion boards. For most 
people the cost of making the transition 
between standards can outweigh any 
speed benefits, at least in the short term. 

Case in point: IBM’s Micro Channel 
architecture. Although it was only a step 
toward this radical solution (the Micro 
Channel did alter the bus design but 
didn’t push bus speed up to that of the 
highest-performance microprocessors), 
the Micro Channel has been slow to gain 
acceptance because of its incompatibility 
with the old PC-bus standard. 

The alternative strategy is to break the 
bus, to split it functionally into two sec- 
tions. One would operate at 8 MHz to 
achieve compatibility with expansion 
boards; the other would serve memory 
only and operate at the same speed as the 
microprocessor. All practical 80386- 
equipped PCs (even Micro Channel 
models) function this way. 

In effect, these machines have two ex- 
pansion buses, one for memory and one 
for input/output (I/O) expansion boards. 
In fact, many 80386-based computers 
provide special expansion slots, incom- 
patible with normal PC expansion 
boards, that accommodate only high- 
speed memory. These special slots also 
expand the nominal 16-bit width of the 
PC bus to the full 32 bits used by 80386 
memory. 

Current cached-memory designs im- 
prove on this split-bus design scheme by 
allowing the operation of the two buses 





er you use 256Kb or 1Mb chips. You can 
use the-second 32-bit slot for more system 
memory or for an optional cache control- 
ler—which also accepts additional memo- 
ry, so you don’t limit your maximum sys- 
tem memory by adding the cache. 

There are two 8-bit and four 16-bit full- 






separately and simultaneously. Often 
termed ‘‘flex-bus’’ architecture, such a 
design endows the system with two inde- 
pendent data pathways that can move 
data at the same time, helping the rest of 
the system to keep up with the fast micro- 









processor. 

Typically this design is implemented 
by a VLSI controller such as the Intel 
82385. The 82385 and other flex-bus de- 
signs allow the system microprocessor to 
access the memory cache while transfers 
are being made between the I/O bus and 
the main system memory. 

Although two operations may occur at 
the same time in a flex-bus system, this 
approach does not allow multiprocessing 
or true parallel processing. One micro- 
processor still serves both data paths; the 
parallel operation of the two paths serves 
only to get information to that micro- 
processor faster. 

Arbitrated-bus designs like Micro 
Channel architecture and the proposed 
Extended Industry Standard Architecture 
(EISA) allow several microprocessors to 
share the computer’s memory and expan- 
sion facilities. With such designs, cached 
flex-bus-style architecture becomes a 
significant advantage. While one micro- 
processor is operating through the mem- 
ory branch of the bus, the arbitration sys- 
tem can allow another microprocessor 
(or similar device, such as a DMA con- 
troller) to use the VO channel. The result 
of all of this is true parallel processing, 
which can result in a quantum improve- 
ment in system performance. 

—Winn L. Rosch 






























length expansion slots on the mother- 
board. On the tested unit these contained a 
combination serial/parallel port card, a 16- 
bit VGA adapter, an OMTI ESDI/MFM 
disk drive controller, and the interface for 
the Irwin tape drive. The OMTI was con- 
nected to the two floppy disk drives and a 
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AccountMate 
2) PLUS IV. 


Business Accounting Software ( 
Designed for Change. 





Desigt 


—_—_ Use our powerful, full-featured library of account- 
; ing programs as they are, or take advantage 
of AccountMate's free dBASE® source code and modify 
them to meet your business needs. 

AccountMate grows with your business. Each 
menu based AccountMate module can fully integrate or 
stand alone, Add more program modules as you need 
them. AccountMate is also compatible with most popu- 
lar spreadsheet programs. 

Authorized AccountMate consultants are available 
throughout the U.S. and Canada for dBASE program 
modifications. Our Clipper™-compiled version runs 
without dBASE. 

Call today and find out how productive you can 
be with the software solution, designed for change. 


“An easy-to-run, full-featured system with 
excellent documentation and performance.”’ 
PC Magazine 


AcconatMate Modules: © Payroll © Manufactoriog 

© General Ledger © State Tax laveatory Control 
*@ Accounts Receivable — © Job Cost * Toolbox 

* Sales Order © Fund Accouatleg © Transformer 

® Accounts Payable ®Time & Billieg © SearchMaie 

© Purchase Order © Consolidated Ledger 


Nationuide 


800-877-8896 


We Produce Solutions. 


20 SUNNYSIDE AVENUE MILL VALLEY, CA 94941-1928 415-381-1011 
TELEX: 510 600 $270, ACCOUNTMATE FAX. 415-381 7451 





G@BASE (0 and dBASE IV are trademarks of astuon-Tate, Inc SourceMate AccountMate. Account 
Mare 2 @ PLL SIV. Toolbox, Transformer and Search Mate ate trademarks of SourceMate Infor- 
mation Systems Inc Clipper cs a trademark of Nantucket Corp. PC Magazine is a trademark of 
Ziff Communications Co 
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screamingly fast SOMB Miniscribe hard 
disk, rated at 17 milliseconds but perform- 
ing closer to 15. 

The motherboard sports another inter- 
esting feature: it supports both the 80287 
and 80387 math coprocessors. In a space- 
saving move, the sockets for both types 
overlap (one is long, the other square). Our 
unit came with a 16-MHz 80387, but the 
difference in clock speed wasn’t a prob- 
lem. According to a PC Brand representa- 






clock timing for the coprocessor, no matter 
what its speed. 


THE RATING GAME The CPU is a 
possible source of contention. The ma- 
chine came with an 80386 clearly labeled 
as having only a 20-MHz rating. Accord- 
ing to the PC Brand representative, the dif- 
ferent-speed chips are made on the same 
production line with the same dies and are 
then tested for different speeds. In many 
ways, the situation resembles the old sin- 
gle-sided versus double-sided floppy disk 
screening process; you could often save 
money and successfully use the lower-rat- 
ed disks. PC Brand has designed its moth- 
erboard to operate reliably at 25 MHz, and 
to work with the 20-MHz-rated chips. 
‘ Is this a safe approach? Well, if the 
CPU fails, go to PC Brand. It’s willing to 
back the machine with a nearly unprece- 
dented 5-year warranty. Obviously the 
company has confidence in the design. If 
you're still uneasy about it, you can opt for 
a25-MHz chip at an upgrade cost of $400. 
The conipater usts anew Vetsroirol the 







tive, the motherboard is designed with a | 


PAL chip that can automatically adjust the | 











Chips and Technologies CHIPSet, which 
has a software program that lets you make 
far-reaching adjustments in the basic con- 
figuration of your system. The variables 
include memory mapping, the bus speeds 
of various slots, wait states for various 
components, and more. Clearly this is not 
for novices or for the timid, since you can 
create a configuration that will make your 
system dead as a doornail and the only way 
to recover is to short a pair of pins on the 
motherboard. On the other hand, the soft- 
ware gives the knowledgeable user the 
tools to customize the configuration for 
maximum performance. Configuration 
files can be stored and loaded from disk 
files, and PC Brand has prepared a number 
of files designed to work with a variety of 
popular expansion cards. 

Overall , the PC Brand 386/25 is a fasci- 
nating machine. It offers flexible configu- 
rations and enough expansion options to 
satisfy most applications. It comes at a bar- 
gain price—lower than that of some fast 
286 machines that can’t possibly keep 
pace. And the company backs it all with 
what may be the longest warranty on the 
market. The price you pay is the comput- 
er’s reliance on proprietary or less-well- 
known components. In the end, your deci- 
sion about whether to spring for this one 


| might be based on your level of confidence 


in the company , because the machine itself 
certainly offers an attractive value. 


ZEOS INTERNATIONAL LTD. 


Zeos 386-25/V 

The Zeos 386-25/V is in many ways a 
computer typical of its class—that is, if 
you can safely characterize screaming 
speed as typical. In most cases it meets or 
exceeds the standards set by its competi- 
tors, from benchmark-test performance to 
affordability. The Zeos 386-25/V is ag- 


gressively priced, with the tested configu- | 


ration listing for $9,308. 
The 386-25/V’s most interesting fea- 
ture is its vertical case; it’s the only floor- 


standing model in this roundup. (Most of | 


the other companies offer optional vertical 
cases or floor stands for their computers; 
Zeos offers a desktop model as an option.) 

The case is well constructed, with cross 
braces at strategic locations. The top half 








of the case ‘holds a stack Of six half-height }]_—___ 7} 









drive bays, all of which can be accessed 
through space in the front. You don’t at- 
tach rails to disk drives before installing 
them; the mounting screws go directly 
through the disk cage into the drives’ 
sides. 

The case has a power switch, a reset 
switch, and a turbo switch on an angled 
front panel, along with some indicator 
lights. The turbo switch is for looks only at 
present—it has no effect on the processor 
speed. You can change the CPU speed us- 
ing a combination keystroke, which tog- 
gles between 8 and 25 MHz. 

Inside, the computer is based on the 
American Megatrends motherboard, with 
a variety of good design features, Like 
many of the others, it comes with a full 
64K memory cache of 25-nanosecond stat- 
ic RAM. Unlike most other designs, 
though, itcan take DIP or SIMM memory, 
or both at the same time. You can use ei- 
ther 256Kb or | Mb chips of both types. So 
if you use all available DIP and SIMM lo- 
cations on the motherboard, you can accu- 
mulate a full 8MB of RAM on it. The DIP 
sockets are also designed to accept the new 
4Mb chips when they become available in 
quantity. 

The flexible memory design on the 
motherboard makes it possible to get the 
most from the expansion slot capabilities. 
The proprietary 32-bit slot can accept stan- 
dard 8-bit cards as well. You'll also find 
one regular 8-bit slot and six full-length 






































Zeos 386-25/V 

Zens Intemational Ltd. 

530 Fifth Avenue NW, #1000 

St. Paul, MN 55112 

(800) 423-5891 

(612) 633-4591 

List Price: With IMB RAM, 120MB hard 
disk, 1.2MB 5¥%-inch floppy disk drive, 
$6,145; with 40MB hard disk, monochrome 
monitor, DOS 3.3, $5.419; wih VGA moni- 
tor, $6,114; with 1S7MB hard disk, 80387 | 
math coprocessor, $9,308 | 
In Short: The Zeos 386-25/V offers solid 
performance and a flexible design using 

fndistry ater Gomupure nia, all bot a Corie 


petitive price. 
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One Drive Fits All. 





LOMP, 


Only Tecmar Can 
Back Up All Three 
With One Tape System. 
It’s what you told us you 
need. A single tape backup 
system to work with your 
PS/2s™ your classic-bus PCs 
and — here's the clincher — 
your Macintosh® IIs. Three 
very different architectures 
supported by one high-speed, 
high-capacity tape system. 
Tecmar's not only done it, 
we've made it easy! Any exter- 
nal Tecmar QualityTape™ drive 
from 60-to-150MB capacity, 


including the ones you may 
already own, can now be 
shared between PCs, PS/2s 
and Mac Ils. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer — including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others — for our speed, relia- 
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bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc., 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 


TEQUAR 


AREXON COMPANY 


* Copynght Tecmar. Inc.. a subsidurry of Rezon. Inc . 1988 

Alt rghts reserved 

all products are trademarks or ropstered trademarks of Tecmar, 
Inc. Onher brand and product names ave trademarks or registered 
trademarks of thevr rerpective comparuet 





TAKE THE BUS 7HAU 1 


If heavy traffic is slowing your 
network response time to 
grid-lock speeds, you need 
an alternative. Take the 

Bus with Advanced Digital's 
2HCG* Personal Network 
Stations? 


Since 1980, the people at 
Advanced Digital have been 
building a better, faster, and 
more efficient way of getting 
data across a network. 
Advanced Digital’s 2HCG is 








personal computers. Since 
the 2HCG installs directly 
into the file server's bus, there 
Isno need for network hard- 
ware and complicated com- 
munications protocols, Up 
to 32 users may be con- 
nected to a single IBM AT,* 
PS/2* or compatible server. 


Advanced Digital provides 
Novell NetWare” compatibil- 
ity, so the 2HCG may be 
used side-by-side with any 


the latest of these high 
performance, low cost net- 
working solutions. 


Each 2HCG board Is essen- 
tially two self-contained 


of the LAN topologies sup- 
ported by NetWare, such as 
Advanced Digital's ArcNet 
controllers; ADNET-1* and 
ADNET-4* 


The 386 Network Manager from Advanced Digital is 
an extremely powerful and versatile 80386 file server, 
with all electronics on a single expansion board for 
easy field repair. 


NOVELL Certified 


HE NETWORK TRAFFIC 





Each user may run a different appiication at thelr 2HCG Personal 
Network Statlon. 

You'll find the 2HCG provides a long Ilst of high performance 
features such as a 10MHz CPU, CGA color/Hercuies®- 
compatible monochrome graphics 
and 768K RAM for each user. But 
where the 2HCG really exceis is in 
moving data across the network, since 
it uses the “pc-bus" as its network 
communications path. A 2HCG net- 
work wili outperform ARCnet, Ethernet, 
and virtualiy any other network. And, 

it will do It ata 
lower cost. 

So save time 

and money. Take 
the Bus. 

Call today for 
details and a free 
demonstration. 


























in the US.: 
Advanced Digitat Corporation 
5432 Production Drive 
Huntington Beach, CA 92649 
(714) 891-4004 


In Europe: 

Advanced Digitai (U.K.) Ltd. 
21 Newman Street 

London W1-United Kingdom 


(01) 323-1120 
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VAR INQUIRIES WELCOME anwweep piemu corPoRAnon 


BIBM PC, AT, PS/2 are registered trademarks of Inter- 
imational Business Machines NetWare is a trademark of 
Novell, Inc Hercules is a trademark of Hercules Computer 
eTrechnology Personal Network Staton, 2HCG, ADNET-1 and 
IAADNET-4 are trademarks of Advanced Digital Corporation 
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Zeos 386-25/V 


The Zeos 386-25/V is the only 
machine in the group to come in 
an upright case, but it was still in 
the lower third in terms of the 


« Dell System 325 


More dollars don't always buy you 
more performance. With such a 





price of a VGA color system: | massive span between the top and 
$6,114 including 1MB RAM and a bottom prices for fully configured 
40MB hard disk. It offers flexible | | | machines in this roundup (over 





$17,000), you've got to wonder 
where the return on your investment 


design, including room for up to 









8MB RAM on the motherboard 
DIP and SIMM 

























Eight /O connectors 



































Motherboard supports 
6MB RAM 











Six hatt-height drive bays 











16-bit slots. There are no I/O ports on the 

motherboard, but our evaluation unit came 

with a parallel/serial card in the 8-bit slot. 
The large number of available slots 


makes the Zeos design attractive for a vari- | 
ety of applications, including network | 


servers and multiuser operating systems. 
Inthe latter application, where a number of 
ASCII terminals hang off the main com- 
puter, the Zeos case provides an added ad- 
vantage: there are knockouts in the back 





re 





for five 25-pin connectors and three more 
9-pin connectors. 


STANDARD EQUIPMENT The Zeos 
machine makes good use of industry- 
standard components. [t came with an 8- 
bit Paradise VGA card, which performed 
adequately but not as fast as most of the T6- 
bit adapters found in other machines. It 
used the same Westem Digital ESDI con- 
troller as four of the other computers in this 












stops. It stops at the Dell System 
325, a consistently respectable per- 
former throughout our benchmark 
tests. The Dell offers some bonus 
design features, such as three open 
drive bays in the front and ports 


| built onto the motherboard. Best of 


all, a VGA color system with IMB 
RAM and ISOMB hard disk costs 
only $7,319. 

If bigger brand names make you 
more comfortable, don't overlook 
the Compaq Deskpro 386/25. The 
company’s reputation was built on 
machines such as this one, with 
careful construction, industry- 
renowned video, and a speedy ESDI 
hard disk. These advantages come 
at a steep price; with IMB RAM, 
60MB hard disk, and VGA display, 
the Deskpro 386/25 lists for a steep 
$9,717. 

PC Brand offers the best low- 
cost alternative around: the PC 
Brand 386/25. The configuration 
we tested had a 20-MHz 386 proces- 
sor oscillated up to 25-MHz, but if 
you'd rather go for the higher rat- 
ing, you'll add only $400 to the al- 
ready astounding price af $3 500 
(with IMB RAM, 40MB hard disk, 
and VGA display). If less-familiar 
components are cause for concern, 
PC Brand’ s 30-day refund policy 
and generous 5-year warranty 
Should put your mind at ease. Be- 
sides, at these prices you can buy 
two 386/25s, keep one in reserve on 
the shelf, and still spend less than 
you might pay for one of the compet- 
ing machines. 
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The Network 


ardware Solution. 
















Famous CORE Reliability. CORE file 
servers, workstations, subsystems and penph- 
erals give you the reliability needed to protect 
your network investment. 


Powerful File Servers. The ATomizer 
386/20 and 386/25 floor-standing file servers 
provide mini-computer performance with 
five full-height or ten half-height drive slots 
and up to 2.8 gigabytes of capacity. 


The ATomizer 386/20 desktop file server (not 
shown) provides up to 1.4 gigabytes of 
capacity. All offer uncompromised growth 
capabatity. 


High-Performance Workstations. 
Complete your network configuration with 
ATomuzer 286/12 full-size and small footprint 
workstations, Both increase user product- 
ity with fast system performance and 
high-speed network throughput. 


High-Capacity Peripherais. 
CORE 90 to 700MB, 9 to 16ms disk 
drives, high-speed 10 or 15MHz con- 
trollers and extemal LAN subsystems 

let you upgrade a system to a file 
fs server without sacrificing perform- 
ance. Protect your valuable data 
with COREtape backup units. 


Compatible with such operating 

Systems as Novell, Star LAN and 3Com, 

as well as industry-standard cabling, cards 
and other network components. 


Contact your nearest dealer or CORE repre- 
sentative today. 


Northeast Region: Southern Region: 
203/357-1339 407/997-6055 
Centrat Region: Western Region: 
312/439-0511 213/312-8130 
international Saies: 
407/997-6044 FAX: 407/997-6009 


Distribution through GBC Distributors, Gates, 
Graydon Sherman, Ingram, MICRO D-TPD 
and Vitronix. In Canada, contact 
Markham international. 


Products listed are registered trade marks 
of their respected manufacturers. 

CORE ATomwzer and COREtape 

are registered lrademarks 

of CORE Interatronal, inc. 


‘VCORE 


iP beste 


© Copyright 1988 CORE International Inc 


Connect to GenTech 


PASSWORD : 1-800-843-4302 





exp. upto 1MB EMS memory, ser,par.clk 


$39 





GENTECH 386-20 $1995 


© 80386-20 Processor, 2OMHZ. 0 Wad state 

© 1 MB RAM expandable fo 4MB on Motherboard. 
© Using 1 MB static column RAM. upto 12MB 

* 80387-20 support. 21 on Norton's Benchmark 

© Runs Novell, Xenix/Unix, CAD, OVS 2 

© AWARD Bios, one 32BiT, fe 16b1_ two &brt slots 


GENTECH 286-20 $1325 


© 80286 Processor, 20MHZ Clock, Shadow RAM 

* 512K RAM exp. to 16MB using 80ns 256K D RAM 
© 8 Slot. EMS 40 Dnver, 80287-10 Support 

© Phoenix Bios, Norton SI 22 rating, supertast 


All our 286 and 386 systems include 1.44MB or 1.2MB floppy drive, 
dual floppy/nard drive controller, 220 Watt power supply Dual serial and 20MB MIN! 
parallel ports. and 101 key enhanced keyboard 
*#1YEAR WARRANTY:All parts and labor. 


COMPUTERS 


AST RESEARCH 

Premrum 60, 512K RAM, 10 MHZ 80266 $1415 
Premium 140x, 1 MB RAM 40MB Harddisk $2241 
Premrum Workstation 104/105 $999 
80286. 10MHZ. 512K RAM. 1 44MB/1 2MB FDD 
Premium 386C Mod300. Cache Mem 1MB RAM $2799 
COMPAQ COMPUTER 


Deskpro 386/20e Mode! 1 $4849 
Deskpro 386s Mode! 40 $9899 
Laptop SLT Model 20 $3959 
ZENITH 

Supersport 286 w/20MB $3199 
Supersport SE w/20MB $1999 
MATH COPROCESSORS 

(Lowest Prices!!) 

8087-3/8087-2 $99/209 
80287-8/80287-10 $235/275 
80387: 16/80387-20 $409/459 
80387-25/80387-sx $589/439 


NETWORK STARTER KIT ...$975 


Includes Novell ELS software, 4 arcnet cards, 
network cabling, Pasive Hub and connectors 
to network a 4-user network 


GENTECH 386-16 $1859 


© 80386-18 Processor, 16MHZ, 0 Watt state 

° 1 MB RAM expandable to 4MB on Motherboard, 
© Using 1 MB stetc column RAM, upto 12MB. 

© 803867-16 support, 16.5 on Norton's Scale 

© Othenmse same as 386-20 


GENTECH 286-12 $885 


© 80286 Processor, 12/6 MHZ Clock, 0 Wat state 

© 512K RAM exp. to 16MB using 100ns 256K D RAM 
© 8 slots upgradable to MB on Motherboard 

© Standard bios, built-in hard disk set up 





SACNNERS/DIGITIZERS/PLOTTERS 


DEST 2020 Scanner S$Call 
HP Scanjet $1059 
LOGITECH SCANMAN handheld $179 
KURTA IS/ONE 12X12 $429 
SUMMAGRAPHICS Summasketch $379 
HEWLETT PACKARD 

7570A Dratipro ler $2899 

Draftpro DLX/ELX plotter $Call 

T475A/75504 plotter $1399/2999 
CUSTOMER SERVICE 
401-732-5556 

ORDER ONLY 

2 

FAX NO. 
401-732-5518 


VISA, MC, COD, CORPORATE PO ACCEPTED 
217 Broadway Sute 615 NY NY 10007 


* CALL FOR HARD DISK Cg ae 2 
NISCRIBE 


GENTECH Turbo XT-10 $495 


© Nec V-20 CPU processor, 10/4 77 MHZ switchable 
¢ 512K RAM expandable to 640K on motherboard 

© Rates 40 on Norton Scale 

© One 360KB Floppy Dnve, ser/pariciock 

© 84 key Keyboard 


GENTECH 286-10 $819 


© 80286 Processor, 10/6MHZ Clock, 0 Wart state 

© 512K RAM exp. to 16MB using 120ns 256K D RAM 
© 8 slots. upgradable lo 1MB On Motherboard 

© Standard bros, built-in hard disk set up 


$189 
* CALL FOR OUR VIDEO OPTIONS: 
Monochrome, EGA and VGA 
PRINTERS 
BROTHER 
HL-8 Laser Pnnter $1699 
ML-1709/1724L $479/669 
ML-2518 $929 
EPSON all modeis $Call 
HEWLETT PACKARD 
Laserjet Il / Laserjet IID $1799/2879 
Deskjet / Pantet $699/1049 
FUJITSU DL3400 $559 
QMS PS 810 $4299 
NETWORKING 
NOVELL Advanced Netware/SFT V2.12 S$Call 
NOVELL ELS 4 user / ELS 18 user sca 
Ethemet interface Card $165 
TIARA Arcnet Card $139 
TIARA Ethemet Card $199 
SMS 16-bit Arcnet Card Call 
Ascnet Active Hub/Passive Hub $219/39 
3 COM Etheriink Card $399 





International Inquiries Welcome 
We handle alt your paper work 


ea Senkecn 
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Add 2% for COD Minimum PO $500 Prices subject to 
chat Return outhanzation required for defective 
merchandise All returned non-detectwe merchandise 
subyect to 20% resiocking charge 


[ avonites with 
spine viartie 


DIRECT ACCESS. The leading menu system for 


# 25-MHz COMPUTERS 



































group, driving a 157MB Maxtor hard disk hard disk management. 
rated at less than 16 milliseconds. In PC 
Labs benchmark tests, this was one of the 
fastest drives in the group. IRECT ACCESS is to DIRECT ACCESS tops ell the 
In the other benchmark tests, the 386- your software whet a  —_nationel best seller charts—it’s 
25/V delivered results that were usually a jukebox is to records. Both ere ie > the ultimate menu system for 
bit better than average. Since most of the fun end easy to use Simply is hard disk management. There's 
other machines excelled in some tests choose e title from en organized baw = == no easier, faster or more or- 
while producing slower times on others, I listing, push a button and pley = genized way to pley your 
expect that they would all appear about the your selection. t software. 
same for real applications. The Zeos hard a . Also available, DIRECT NET, 
disk speed might give it a slight edge, how- EDITOR’S tha singla keystroke network 
ever, in disk-intensive use. CHOICE menu system. 
The 386-25/V sported a variety of a ! 
DIRECT ACCESS lets you hop ™ Call for the 
over complicated DOS com- name of the 
mands, reduces errors, provides "=! DELTA “aler nearest 
The Zeos 386-25'V complete usage tracking, end _ - eat you. 
the Te onsen 1.800-242-6368 
falls right into sii onl CIRCLE 256 ON READER SERVICE CARD * 
middle of the pack 1621 Westgate Road, Eau Claire, WI 54703, (715) 832-7575, FAX (715) 832-0700 
CIRCLE 256 ON READER SERVICE CARD 
in most respects- 







In Touch with Tomorrow 


TOSHIBA 


handy extras, such as the keyboard and America’s #1 Source for Lap Top Computers and 24-Pin Printers 


monitor extension cables required to reach 
the system unit when it is standing on the 
floor. 

The Zeos falls right into the middle of 
the pack in most respects. Its performance 
is essentially on a par with the others. It is 
well constructed—not as sturdily as some 
of the more expensive machines but better 
than some of the cheaper ones. Zeos is not 
a widely known manufacturer, but the 
computer uses the same standard compo- 
nents found in many of the others, such as 
the AMI BIOS, Wester Digital control- 
ler, and Paradise VGA. Even its price 
places it in about the middle of the field. 
Only its case visibly rises above the com- 
petition. 

In the end, the Zeos makes a good com- 
promise choice, midpoint between the top 
and the bottom of the list. Its features and 
price represent a good value; you won’t be 
making a mistake if you select this one, [ZH 






When you think of the number one name in lap top computers and 
24-pin printers you think of Toshiba. And when you think of superior 
service, availability, and pricing you think of Sefco. Now there’s many 
reasons to contact Sefco when you need Toshiba products. 











Sefco Computer Products Offers 
© Nationwide service at 3 convenient locations. 







© Prompt delivery on all items stocked. 

* Incredible everyday low pricing. 

¢ Discount pricing on volume purchases. 

© Corporate and government purchase orders welcome. 
Call for your free catalog. 












ennnry 
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SUCCESS BY DESIGN 


L.A, HEADQUARTERS NORTH CALIFORNIA EAST COAST 
8025 Deering Ave. 2682 Middlefield Rd., UnitC 21-54 44th Drive 
Canoga Park, CA 91304 Redwood City, CA 94063 Long Island pee NY 11101 
Tel: (818) 888-8880 Tel: (415) 365-7700 Tel: (718) 786-2001 
(800) 777-1288 Fax: (415) 365-5416 Fax: (718) 786 2134 
Fax: (818) 883-5309 








Alfred Poor is a microcomputer consultant 
based in Perkasie, Pennsylvania. He is a 
frequent contributor to PC Magazine. 
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SIMPLE SOPHISTICATION 
FOR THE PC WORLD, 





The V-series Smartmodem 9600 with V.42 or X.25 Standard.” 


The Hayes V-series™ Smartmodem 9600™ brought a technical sophistication to the 
high-speed dial-up world that had rarely been seen before. 

The V.42 protocol, for point-to-point communications, automatically detects errors and 
then retransmits the data correctly. While the X.25 protocol not only offers error-control but 
also multisession access to value added networks with expanding applications for dial-up 
X.25 point-to-multipoint communications. 

With adaptive data compression, the modem has the capability to double throughput to 
up to 19,200 bps. 

And with Hayes AutoSync, it provides both synchronous and asynchronous communi- 
cations without the extra expense of a synchronous adapter card. 

The Hayes V-series Smartmodem 9600 has a sophistication that not only sets it apart 
from other PC modems, but above them as well. 


*There will be a minimal charge of $50 for either a V42 or K 25 upgrade on products purchased before October 1, 1988. Products pur- 
chased on or after October 1, 1988 will include either standard as they become available. For details call Hayes Customer Service: 
404-441-1617. 


SOPHISTICATED SIMPLICITY 
FOR THE MAINFRAME WORLD. 





Introducing the Smartmodem 9600 for V.32 communications. 


The new Hayes Smartmodem 9600™ brings the simplicity of the PC world to the com- 
plex world of wide and local area networks. 

For host to host, host to LAN. and data processing centers to remote controllers, the new 
Hayes V.32 modem gives full-duplex, synchronous and asynchronous communications at 
4800 bps and 9600 bps using dial-up or leased-line circuits. 

The modem also offers features like automatic leased-line restoration, automatic dial 
backup and forward error correction to ensure reliable data transmission. An intelligent front 
panel with an LCD readout puts this array of features at your fingertips. While behind 
the modem, the Hayes Cable Management System lets you easily install it flush against 


any wall or cabinet to save space. The Hayes Smartmodem 9600. We're 
not just entering the mainframe world. we're improving it. Ss. 


For your nearest Hayes Advanced Systems Dealer, call 800-635-1225. Hayes Microcomputer Products, Inc.. PO. Box 105203, Atlanta. GA 30348. 
©1968 Hayes Microcomputer Products. Inc. 
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For years they told me I was crazy. First | recom- 
mended they replace those expensive word processing 
stations with PC's. 

What happened? Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then I recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after I recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That's not crazy, that's 
plain smart. 





THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 


HB Novell Approved Software fl XENIX compatible HJ 2.2 giga- 
es of data on one tape J Portable, allowing one unit to serve 
many systems [J Read-After- Write fi] Password Protection [i 250 
s/sec Transfer Rate J The Editor’s Choice of PC Magazine, 

PC World, InfoWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
sheet. 





ou 


We're backing you one-hundred percent. 
460 E. Semoran Bivd., Casselberry, FL 32707 407/331-6402 


CIRCLE 495 ON READER SERVICE CARD 


= SOFTWARE @ EDWARD MENDELSON 
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GETTING THE MOST OUT OF 


Disk-caching software can 
cut your time at the computer 
by an impressive margin. 


Disk-caching software is based on three 
principles: if you need to refer to a certain 
piece of information once, you'll probably 
need to do so again; remembering infor- 
mation is more efficient than looking it up 
time and again; and it helps to know relat- 
ed information in addition to the informa- 


tion itself. 


A disk cache takes these three principles 
and applies them to the disks and memory 
in your computer in order to speed up ev- 
ery operation in which data is transferred 
to or from a disk. A well-designed 
cache can reduce the time DOS takes 
to read and write to a hard disk by a 
factor of ten. With floppy disks, a cache 
can enhance disk speed by as much as 50 
times its normal rate. And all of this is ac- 
complished without making any physical 


change to the disk hardware. 


If you work mostly with programs like 
word processors and spreadsheets that sel- 
dom read the disk, a cache won’t signifi- 
cantly speed up your work, but it is still 
worth having if only for the good feeling 
you'll get when the program loads in a 
fraction of its usual time. If you use a data- 
base or any other software that continually 
reads the disk, however, a cache can cut 
your time at the computer by an impressive 
margin. 

Whenever an application needs data, it 
asks DOS to find it on your disk. DOS then 
reads the disk (via the BIOS) and hands the 
data over to the application. But if you’re 
using a disk cache, the cache insinuates it- 
self as a middleman in this transaction. As 
DOS reads data from the disk, the cache 
whisks away a copy of the data for itself 
and stores it in an area of memory that it re- 
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= DISK-CACHING SOFTWARE 


serves specifically for that purpose. 

The next time an application makes a 
request for data, the cache intercepts the 
request and checks its storage area to see if 
the data is already there. Because most ap- 
plications need to consult the same data or 
the same files more than once, the chances 
are reasonably good that the cache will al- 
ready have a copy. Even if the data that the 
application wants this time around is not 
exactly the same as the data it requested 
earlier, the new data may well be in a re- 
gion of the disk that DOS had read before 
when looking for nearby data. In that case, 
the cache already has a copy of the data in 
its storehouse. The cache checks its inven- 
tory, finds the data, and hands it over to 
DOS. DOS then passes it to the applica- 
tion, which doesn’t care in the least wheth- 
er the data came from memory or a disk. 


TIME ISCACHE But if you’re as impa- 
tient as every other computer user, you 
care. The cache saves precious time by 
producing data from fast RAM instead of 
from a slow disk drive. You don’t have to 
wait while the drive heads jump to the right 
place on the disk and hover there until the 
data spins into the right position. The 
cache simply moves some electrons. 

If the requested data isn’t in the storage 
area, the cache hands the request back to 
DOS and lets DOS haul it away from the 
disk. But once again, when DOS delivers 
data to the application, the cache keeps a 
copy for itself. And when the application 
asks DOS to write altered data back to the 
disk, all currently available cache pro- 
grams step in and demand a copy for them- 
selves. 

In fact, cache programs tend to be very | 
greedy. Even if an application wants only 
64 bytes of data, the cache swallows up at 
least 512 bytes—the size of one of the sec- 
tors into which DOS divides up data on a 
disk. Usually the cache prefers to gobble | 
up a lot more than 512 bytes. Instead of 
taking one sector, it will take four or more, 
sometimes the full 17 sectors on the track 
of a standard hard disk. The cache guesses 
that the application is eventually going to 
want more data from the same file, and 
that the new datais likely to be found in the 
neighborhood of the data the application 
wanted before. 

In general, the greedier the cache, the | 
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more generous it can be in the long run. 
The more data it grabs, the more it can 
hand over to DOS. And the more data it 
presents to DOS, the less time DOS has to 
spend in trudging to and from the disk. 


THEORY INTO PRACTICE = That’s the 
basic theory of disk caching. In practice, 
of course, everything is more complicated. 
If a cache keeps a badly organized catalog 
of its storage area, your applications can 
actually be hindered by caching rather than 
helped. By the time the cache finishes 
Tummaging in its catalog for the location in 
the storage area where it is holding some 
data, DOS could have gone directly to the 
disk and found the data on its own. 


= No matter how well 
organized a cache is, it 
must work within DOS’s 


640K RAM limit to leave 
space for other uses. 


A cache needs to maintain a tightly or- 
ganized catalog that helps it find data 
quickly. Let’s say your disk is a standard 
32MB hard disk with 64,000 sectors and 
you use a 256K cache with room to store 
data from 500 sectors. When DOS asks for 
data from sector 7000, the cache shouldn’t 
waste time flipping through all 500 of its 
catalog entries just to see if it can find a list- 
ing for sector 7000. It should be able to 
jump quickly to a narrow area of its list to 
see whether sector 7000 is in storage. The 
cache doesn’t have room for a catalog with 
separate slots for all 64,000 disk sectors, 
So it finds another way of maintaining an 
accurate summary of its contents. 

One method is to store and index data in 
blocks the size of disk tracks rather than in 
individual sectors. A disk with 64,000 sec- 
tors has about 3,800 tracks, and these are a 
lot easier to index than the sectors them- 
selves. But this is only one of many com- 
plex methods that cache software uses to 
save space and time. (For more informa- 
tion on these methods, see ‘‘Speed Up 





Hard Disks with DCACHE,” PC Maga- 
zine, October 11, 1988.) 

No matter how well organized a cache 
is, it has to work within the limits of DOS’s 
640K of RAM. DOS needs some of that 
space to perform its own housekeeping, 
and your applications need much of the 
rest. That doesn’t leave a lot of room for a 
disk cache and its catalog. If a cache is too 
small, it won’t be able to hold enough data 
to give DOS the information it needs, and 
it will spend too much time replacing old 
data with new data to build up the kind of 
inventory needed to make a cache worth- 
while in the first place. 

The advent of extended memory in 
80286 and 80386 computers and Lotus/In- 
tel/Microsoft expanded memory specifica- 
tion on any computer gave disk caches 
some extra elbow room. A cache can now 
keep its storage area (or “‘cache buffer’’) in 
extended or expanded memory and occupy 
only as much DOS memory as it needs for 
the code that processes data and its cata- 
log. This catalog is called the ‘‘cache di- 
rectory’’ or ‘‘lookup tables.’’ Some 
caches can even keep their tables in ex- 
panded or extended memory, further re- 
ducing the amount of DOS memory need- 
ed for the cache. 

Even a large cache is alot smaller than a 
hard disk. Sooner or later during a comput- 
er session, the cache buffers will fill to 
overflowing, and the cache will have to de- 
cide which old data to throw overboard in 
order to make room for new data. Almost 
all caches use a Least Recently Used algo- 
rithm to make this decision. The cache di- 
rectory keeps track of the last time DOS 
asked for data in each sector. When it 
needs room for a new sector, it scans the 
cache directory, finds the sector that DOS 
asked for least recently, and discards it. 
The data in the discarded sector is safe on- 
disk, and if DOS asks for it again, the 
cache will discard another sector and wel- 
come it back. 


POPULARITY CONTEST The most 
sophisticated caches combine the Least 
Recently Used algorithm with a slightly 
different one: Least Frequently Used. In 
effect, the cache makes each sector under- 
go a complex popularity contest to deter- 
mine how long it can remain in the cache 
buffer. 
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If DOS made frequent requests for a 
sector early in a session but later stopped 
asking for it, the sector can coast on its ini- 
tial popularity and stay in the cache even 
after it becomes the sector least recently 
used. More recently used sectors will be 
dropped first if those other sectors never 
racked up enough frequency-of-use 
points. Sooner or later, however, newly 
popular sectors will elbow the once-popu- 
lar sector into the cold. 

In the world of a disk cache, every sec- 
tor can be famous for 15 minutes. When 
DOS asks for data, a sector immediately 
enters the cache. But if DOS asks for that 
sector only once, its ranking will drop rap- 
idly, and soon it too will be waiting outside 
in the rain with all those other wretched 
sectors that the doorman treats with undis- 
guised disdain. 

One elite group of sectors never stops 
being popular. DOS constantly needs to 
consult the sectors that contain your disk’s 
directories and FAT (file allocation table) 
in order to learn where to locate files. A so- 
phisticated cache can give the sectors 
enough extra points to ensure that they re- 
main in the cache no matter how many oth- 
er sectors are clamoring to get in. 


FASTER READS AND WRITES All 
caches treat disk reads in a more or less 
similar way. Although some caches are 
more efficient than others at scooping up 
groups of sectors, the basic techniques 
they use tend to be the same. But all caches 
treat disk writes differently. Most caches 
speed up disk writes by checking whether 
the data that DOS sends to the disk match- 
es data written earlier and by refusing to 
write the same data twice. The best caches 
use additional techniques to make all nec- 
essary disk writes take the least amount of 
time. Some caches queue or sort data des- 
tined for the disk so that DOS can write all 
the data in a single rotation of the disk or 
with the least possible movement of the 
heads. Some effectively multitask disk 
writes and other computer activity so that 
the cache continues to write to disk while 
you get back to work on your applications. 

These programs do their best to get the 
data to disk quickly. Others hold the data 
in memory for a longer period and won't 
write to disk until the computer is not occu- 
pied with anything else. One program 








pr How Disk Caching Works 





Least recently used data 


When new data (represented by the blocks labeled E) is introduced to the 
cache, the least recently used (LRU) data Is discarded first. 


2a. ff data is not 
in cache memory, 


requests it from disk 
Hard disk 


and diak 


2. Checks cechs controtier 


memory for 
data 


2b. Data is 
written to 
cache memory 


Cache programs sit between your application and the disk controller. When 
the application requests data that is on the disk, the cache program checks to 
see if it is already in cache memory. If it is, the cache program retrieves the 
data from memory instead of from the disk. if itis not in cache memory, the 
program gets the data from disk, writes it to cache memory for possible future 
use, and returns it to the application. 
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CHOOSING THE RIGHT CACHE 


Deciding which type of memory and the best cache size 
to use is mostly a matter of trial and error. 


he first decision you must make | 

when setting up your cache is which 
type of memory to use—conventional, 
expanded, or extended. If you use only 
applications that run in substantially less 
than 640K, then conventional memory 
caching makes sense. You'll see faster 
results with a conventional memory 
cache than you will with an expanded or 
extended memory cache of the same 
size, since using expanded or extended 
memory exacts a performance penalty. 

Usually, however, you will want to 
put your cache in extended or expanded 
memory, allowing your applications to 
best use that precious 640K of base mem- 
ory. Even doing so, you will still need 
some conventional memory to run the 
caching program; the amount varies 
greatly depending on the program you’re 
using and the settings you’ve chosen. 
Typically, disk-caching programs occu- 
py less than 64K, with many packages 
using substantially less. 

If you have both extended and ex- 
panded memory, you must carefully con- 
sider the type of work that you do and 
how well your caching program per- 
forms in both modes before choosing be- 
tween them. With each access to extend- 
ed memory, your PC must switch into 
and out of protected mode. As a result, 
each access is slower than an equivalent 
conventional or expanded RAM access. 
Thus you’re likely to realize poorer cach- 
ing performance in extended than ex- 
panded memory, with the gap widening 
as the number of discrete memory ac- 
| cesses increases. 

In general, if you have both types of 
memory to choose from, you will usually 
want to set up your cache in expanded 
memory. Still, you should check the per- 
formance of your caching software in 
both modes. We found that at least one 
program, Flash, performed more slowly 
when using expanded memory. With Su- 
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per PC-Kwik, we found another reason 
to choose expanded memory. Super 
PC-Kwik requires expanded memory for 
some of its program space, reducing the 
conventional memory needed by about 
half, to 16K. Disable a feature or two, 
and you can get it down to a mere 9K. 


THE IMPOSSIBLE DREAM Can 
you define an optimal cache size? Not 
really. The efficiency of the cache size 
depends on the typical operations you’ll 
be performing, the amount of memory 
available, and the memory type you are 
using. If you are using conventional 
memory, you must balance the benefits 
of a larger cache against the handicap of 
having less conventional memory avail- 
able for applications. If you are using ex- 
panded or extended memory, your limi- 
tations are almost nil. 

Many caching packages allow un- 
loading and loading from the command 
line, which means that you can reconfi- 
gure the cache for different applications. 
But remember that you’re using caching 
software to save time. If you spend a lot 
of time reconfiguring and reloading your 
caching software for each application, 
you will negate much of the benefit of 
fine-tuning. In the end, you are best off 
choosing a single configuration and for- 
getting about it. 


CACHE SIZE The biggest question for 
conventional memory caching is how 
small the cache can be. A 64K conven- 
tional memory cache will have some 
benefits but will have minimal impact on 
available memory. A smali cache will do 
the job with operations that involve 
small, discrete chunks of data that are re- 
ferred to often, such as database sorting 
and the loading of the FAT when work- 
ing in DOS. 

With extended or expanded memory, 
you will probably have more memory to 


play with. A large cache will help a word 
processor that loads only pieces of a large 
document at a time. It can also help dra- 
matically by storing applications them- 
selves in the cache. If you are using a pro- 
gram like WordStar that swaps pieces of 
itself in and out of memory, or if you 
constantly go back and forth between 
| several small programs, like an editor 
and a compiler, then a large cache can 
substantially reduce waiting time. Cach- 
ing won't help Lotus ]-2-3 handle large 
spreadsheets, since it loads the spread- 
sheet totally into memory. 

As you increase the cache size, the 
greatest improvements in performance 
typically come before 256K. Between 
256K and 512K, the application will de- 
termine how well the additional memory 
will be used. Above that point, more 
memory will probably enhance perfor- 
mance, but the gains are small compared 
with the price in memory chips. 

Caching programs handle different 
cache sizes with varying degrees of so- 
phistication. The best way to test your 
cache program is to experiment with 
your applications, reducing cache size 
incrementally until it is low enough to 
cause a substantial degradation in perfor- 
mance. Make sure that you try this meth- 
od with your everyday applications, 
since the results for one type of applica- 
tion may not be apply to another. If your 
caching software allows you to examine 
the cache activity, use this feature to 
check the impact of configuration 
changes. If you often work with large re- 
cords, such as word processing docu- 
ments, then a cache bigger than the appli- 
cation plus your largest file will give 
better performance. If most of your work 
is with small records, such as database 
files, then a small cache will improve 
performance to make using it worth- 
while. And, despite many of these rec- 
ommendations, bigger is almost always 
better. —Philip F. H. Rose 





Philip F. H. Rose is a project leader in 
1 PC Labs. 
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by default and even lets you choose to de- 
lay writing until you give the cache a spe- 
cific command to copy its buffer to the 
disk. ‘‘Deferred writes’’ like these are 
standard procedure on mainframes, but 
they’re of questionable valueon a PC. If an 
application thinks it has written data to the 
disk but crashes before the data actually 
gets written, your work will disappear into 
the great cache buffer in the sky, from 
whose bour no data returns. 

Disk caches have little trouble keeping 
track of data on a hard disk. Floppy disks 
and other removable media present a more 
difficult problem. Some caches cannot be 
used with removable hard disks or car- 
tridge disks like the Bernoulli box. But 
even standard floppy disks entail a slight 
degree of danger. If a cache stores the FAT 
and directory of one floppy disk and then 
doesn’t notice that you’ve pulled the first 
floppy out of the drive and replaced it with 
another, it can shatter the data on the sec- 
ond floppy beyond repair when it thinks it 
is writing to the first. 

All current caches check whether the 
floppy disk in the drive has been changed. 
Some rely on the ‘‘diskchange”’ detection 
built into ATs and compatibles, but all can 
supplement it with other tests, which are 
necessary on all PC and XT systems. A 
cache that uses deferred writes may pop a 
warning onto the screen if you change 
disks before the cache has had a chance to 
send data to the first disk, but you’re much 
better off not using deferred writes with 
floppy disks at all. 


























PROTECT YOUR DATA = Any program 
that interferes with DOS’s orderly habits 
of reading and writing to disk has the po- 
tential to be highly dangerous to your data. 
All the caches tested for this article have 
been available for months or years, and 
any serious problems would have become 
evident long ago. You can probably use 
any of these programs without any hesita- 
tion. But if there is anything at all out of the 
ordinary about your computer system, you 
should take certain precautions when in- 
stalling a cache. This applies if you have a 
nonstandard disk or one that requires a de- 
vice driver in your CONFIG.SYS file; it 
applies if you have an 80386 system and 
you use memory managers to install TSRs 


waits as long as 5 minutes before writing | 





in high memory, it applies if you have an 
AT compatible with separate controller 
cards for floppy and hard disks. And it ap- 
plies if you have a plain-vanilla PC but val- 
ue your data highly. 

Your precautions should go something 
like this: Until you make a complete, reli- 
able backup of your hard disk, keep all 
cache software a safe distance from your 
computer—50 yards is probably about 
right. When everything is backed up, in- 
stall the cache according to the vendor’s 
instructions, but if the cache includes any 
advanced options for high performance, 
turn them all off, even if some of them are 
default settings for the program. With the 
cache loaded, copy files between directo- 
ries and between your hard disk and a se- 
ries of floppies. Delete some files. Run 
CHKDSK on every disk you use. Reboot 
the computer without the cache and run 
CHKDSK a second time on every disk you 
used before. 

Next, reload the cache with some of the 
advanced options switched on, and run the 
same series of tests. Only when you are 
certain that the cache leaves your data in- 
tact should you resume your normal work 
at the computer. 

Don’t get complacent and run a disk de- 
fragmenter with a cache in memory. The 
combination of a defragger and a cache 
can turn your disk into electronic confetti. 
The very best caches are smart enough not 
to be confused by defraggers, but you 
should have a complete backup (or two or 
three) before you find out whether your 
cache is one of the best. 


ABAKER’SDOZEN Forthis article, PC 
Labs tested 13 cache programs. Seven of 
these are separate cache packages, which 
sometimes include related programs on the 
same disk. These are Fast Forward, 
Flash, Lightning, Quickcache If, Super 
PC-Kwik, Vcache, and the freeware pro- 
gram EMMCACHE. Three cache pro- 
grams are sold as part of disk utility pack- 
ages: the Mace Utilities, PC Tools Deluxe, 
and PolyBoost Il. Two caches are avail- 
able only on the installation disks that 
come with Compaq and IBM computers: 
the Compaq Disk-Cache Utility and IBM- 
CACHE. Finally, Microsoft Windows in- 
cludes a cache of its own, SMARTDrive. 
PC Labs obtained a few other caches 





| Utility is no exception. Where IBM offers 





but didn’t include them in the tests because 
they proved incompatible with DOS 3.3. 
Micro Design’s Cache/Assist produced 
disk errors when run under any version of 
DOS later than DOS 3.1. MicroWay’s 
Dcache \ocks up under anything later than 
DOS 3.2. The freeware program 
CACHE2, available on almost any bulletin 
board, locked up the computer and scram- 
bled the disk when we tried to test it under 
DOS 3.3. The obvious lesson: back up 
your disk before running any cache under a 
new version of DOS. 

You should also back up your disk be- 
fore running a cache under an old version. 
The README file included with one 
cache program wams against running any 
cache software under Zenith MS-DOS 
3.1. 

One more problem to watch out for be- 
fore moving on to the reviews. If you in- 
stall a cache in extended memory, you can 
lose characters transmitted via high-speed 
communications software. The best 
caches include methods of avoiding this 
problem, and the problem does not occur 
at all if you install the cache in LIM ex- 
panded memory. 

Whichever cache you use, the time you 
spend in taking precautions will be re- 
tumed to you many times over by the 
cache itself. 


Compaq Disk-Cache 
Utility 


There are many less expensive ways of 
getting a disk-caching program than buy- 
ing a computer that comes with one, but if 
you want the Compaq Disk-Cache Utility, 
you'll have to do just that. There are also 
many alternatives that are a lot better in 
terms of overall performance. Still, you 
won't regret installing the Compaq Disk- 
Cache Utility each time you use your new 
machine. 

Anything IBM can do, Compag tries to 
do better, and the Compag Disk-Cache 


the lumberingly slow /BMCACHE on its 
PS/2 models, all Compaq desktop and por- 
table computers that are shipped with a 
hard disk come with a cache that sets one 
or two speed records and has a useful but 
limited range of options. In extended 
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memory, Compaq’s cache outperforms 
even Super PC-Kwik in the 512K file cre- 
ation benchmark. In other tests, Compaq’s 
cache is far better than no cache at all, but 
compared with the best cache programs its 
results are uninspiring. Like JBMCACHE, 
the Compag Disk-Cache Utility speeds up 
only standard hard disks. It ignores flop- 
pies and any disks that DOS can recognize 
only through a device driver. 

The Compag Disk-Cache Utility distin- 
guishes itself by its efficient use of disk and 
Memory space. You install it as a device 
driver in your CONFIG.SYS file, but be- 
cause the driver is also an .EXE file, the 
same program that installs the cache con- 
trols it from the DOS command line. All 


fy7: Disk-Caching Software: 


re \ (Products ised in ascending pnce order, 


List price 


Cache size (minimum/meximum) 
Conventional memory 


Extended memory 

Expanded memory 
Extended memory overhead 
Expanded memory overhead 
Caches floppy diaks 
Caches Bernoulll Box 
Enables and disables Installed cache 


Flushes cache buffers without 
uninatalling program 


la Installable without rebooting 
Lets user specify drives to be cached 
Saves writes in cacha 
Queues writes before writing 
Hae write-by-command-only option 
Hae full-track read option 
Allowa fitea to be locked In cache 
Displays cache statua settinga 
Displays cache performance atatiatics 
Has automated Installation procedure 
Bc: —Editor's Choice @—Yes 







other caches installed through CON- 
FIG. SYS use separate control programs or 
none at all. Install a 512K cache buffer in 
LIM expanded memory, and the cache oc- 
cupies either 15K or an impressively small 
8K of DOS memory. (You can use the 
LIM memory installed on AT-style memo- 
ry boards or, on 386 machines, the LIM- 
emulation memory created by Compaq's 
CEMM memory manager.) When you in- 
stall a 512K buffer in AT extended memo- 
ry, you take away 27K or 16K from DOS, 
depending on options. 


BAFFLING OPTIONS = Compaq’s in- 


stallation disk uses a moderately confusing 
menu system. A set of options on a top line 


_Sammatan of Features 





menu offers choices like Configure, Exit, 
and Help. But you can’t seem to get to 
these choices with the cursor keys, and 
pressing the first letter of each doesn’t ac- 
complish anything. After a frustrating mo- 
ment or two, you'll notice another menu 
on the bottom line that tells you to press 
F10 for Functions. This finally lets you use 
the cursor keys or first letters for the menu 
at the top. 

If you choose Configure, you'll be of- 
fered a menu that lets you select a cache 
buffer in AT extended, LIM expanded, or 
conventional DOS memory. Whichever 
you choose, you're limited to a range of 
128K to 512K as a buffer size. You can 
choose whether to enable queued disk 


Compaq Disk 
Cacha Utility EMMCACHE  IBMCACHE SMARTOrive Quickeachell Veache Fast Forward 
Included with Free Included with Included with $59.00 $59 95 $69 95 
all models all PS’2 Windows '286 
thal ship with modeis and 
a hard disk Windows /386 
128K 512K NA T6K 512K NA 20K Limited 16K 500K 60K Limited 
by DOS by DOS 
128K 512K NA 16K SMB 128K 4MB 20K/17MB 16K BMB 1MB 
128K 512K 16K 8MB NA 128K 4MB 20K'1.7MB 16K 5 9MB 1MB 
16K NA 19K 14K 42K 20K 58K 
aK 7K o NA 14K 42K 19K 58K 
(o) a Ww QO e e e 
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® e e ® ® ® 
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(—No NA—Not applicable the program does not operate in this kind of memory. 
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writes, when disk writes are queued, sin- 
gle-sector disk writes are gathered into a 
buffer before being written to disk. And 
you can choose whether to have the cache 
tumed on at bootup. 

If these options seem baffling, you can 
Pop up a context-sensitive help screen or 
call up a more extensive file of tutorial 
help. Seventeen screens are available that 
detail how to set up and control the cache. 
When you’re finished with setup, the in- 
stallation program adds a command line to 
CONFIG.SYS and you can reboot to start 
using the cache. 

Once the cache is loaded, you can enter 
CACHE at the DOS command line to dis- 
play a screen of statistics and a list of the 


cen 


PC Toois a” 
Flash Deluxe PolyBoost It Super PC-Kwik Lightning Mace Utilities 
$69.95 $79.00 $79.95 $79.95 $89.95 $99.00: Goid 
Version, 
$149.00 
SK/Limited 64K/512K 5K/SOOK 64/5 12K 20K/Limited 64K/384K 
by DOS by DOS 
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current settings. If you add parameters to 
the CACHE command, you can clear, dis- 
able, or enable the cache, and turn queued 
writes on and off. If you enter CACHE and 
the cache is not loaded, you are shown a 


screen with the correct syntax for adding | 


the cache to CONFIG.SYS. 


EFFICIENT YET LIMITED Compaq's | 


use of a single file for all cache functions is 
a sign of efficiency of imagination, so it is 
mildly surprising to find that the cache al- 
lows so limited a range of memory sizes. If 
you load the cache in conventional memo- 
ry, the minimum buffer size of 128K is too 
large to let many DOS applications fit 
comfortably into the remaining space. And 
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Wd FACT FILE 
Compag Disk-Cache Utility 


Compaq 

20555 FM 149 

Houston, TX 77070 

(713) 370-0670 

List Price: Included with any Compaq desk- 


top or portable computer that ships with a 
hard disk. 


Requires: 64K RAM, DOS 3.31 or later. 

In Short: A middle-of-the road cache that of- 
fers a useful but limited range of options and 
memory sizes. Distinguishes itself by its effi- 
cient use of disk and memory space. Not copy 
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if you have a lot of extended or expanded 
memory available, the 512K maximum is 
too small to be useful with some large ap- 
plications and databases. 

Some Compag utilities work with only 
Compaq computers, but the Compag Disk- 
Cache Utility can be used on almost any 
machine—although queued writes are not 
available on 8088 or 8086 machines. No 
special synergism makes the Compaq 
cache work especially well with Compaq 
computers. When PC Labs compared the 
performance of the Compaq cache and 
Super PC-Kwik on a Compaq 386/20, 
Super PC-Kwik performed twice as well. 





EMMCACHE 


Here’s a disk cache that costs you a few 
cents’ worth of telephone connection time 
to your local BBS, takes up a tiny amount 
of DOS memory, and speeds up disk reads 
at arate equal to the best commercial cache 
programs. It runs only in LIM expanded 
memory, but it takes advantage of LIM 
memory in ways that few other caches 
even imagine. 

EMMCACHE is the work of Frank Lo- 
Zier, a mathematician at a midwestem uni- 
versity. It’s copyrighted but free of charge. 
Don’t punish the generous author by be- 
sieging him with requests for a copy; get 
one from the disk library of a local user 
group, or from a reliable BBS, or from an 
on-line service like PC MagNet or Compu- 
Serve. 
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When you’ve got EMMCACHE on 
your disk, you'll find that it consists of an 
EMC110.COM file and a couple of text 
files. Install the cache by entering a line 
like this at the DOS command line: 


emcl110 32 16 


The first parameter is the maximum size of 
the cache as measured in expanded memo- 
ry pages of 16K each, 32 pages will create 
a cache of 512K. If you don’t specify a 
size, the cache will occupy all available 
expanded memory up to a limit of 8MB. | 
The second parameter, which is strictly 
optional and generally unnecessary, is the 
minimum number of expanded memory 
pages in the cache. The only reason to 
specify a minimum is to prevent yourself 
from creating a cache that is too small to be 
of any use. If your expanded memory is al- 
ready occupied to the point where the spec- 
ified minimum isn’t available, EMM- 
CACHE will refuse to install. 

After you enter the command to create 
the cache, there’s a relatively long pause 
while the program checks out available 
memory and creates its lookup tables. A 
message then appears reporting the size of 
the cache, and you're ready to roll. 


RELEASING EXPANDED MEMORY 
Whenever you're at the DOS command 
line, you can change the size of the cache 
to release expanded memory for other pro- 
grams. Because the cache took over a 
fixed amount of DOS memory on installa- 
tion for its lookup tables, you can’t in- 
crease the size of the cache above the max- 
imum size you specified at first. But you 
can reduce the amount of expanded memo- 


FACT FILE 


EMMCACHE 

Frank Lozier 

Available from bulletin board systems, PC 
MagNet, and CompuServe. 

List Price: Free 

Requires: LIM expanded memory. 

In Short: This compact cache works only in 
expanded memory. Although it speeds disk 
writes just moderately, its disk reads were 
among the fastest tested Not copy protected. 
GIACLE GAQONREADERSERVICECARD 
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ry used by the cache buffers and later in- 
crease it up to the initial maximum. You 
can also disable or enable the cache or re- 
move it entirely from memory . 

EMMCACHE caches reads and writes, 
but it doesn’t queue or sort disk writes. It 
includes support for multitrack disk reads 
made possible under DOS 3.3 and later. It 
won't cache floppy disks. In PC Labs 
benchmark tests, it speeded disk writes 
just to a moderate degree, but its disk reads 
were either tied for first place or only 
slightly behind. 


SPEED AND SAFETY EMMCACHE 
gives you speed without sacrificing safety. 
As long as you are certain that you are not 
using nonstandard disks like Bernoulli car- 
tridges or any other disk that requires a 
device driver in CONFIG.SYS, EMM- 
CACHE will deliver reliable and invisible 
service. It responds to any error condition 
by clearing out anything in the cache that 


might be associated with the error—or the | 


entire contents of the cache. 
The most recent version of EMM- 
CACHE, Version 1.10, has been circulat- 


ing on BBSes for about 18 months. Thou- | 


sands of copies are probably in use by 
now, and any problem would long since 
have been reported. If you obtain a copy of 
EMMCACHE from a reliable BBS or an 
on-line service, you'll have a cache that’s 
safe, effective, and free. 


Fast Forward 
Some software makes you look in the mir- 
ror and decide who you really are. 

If you're absolutely fearless and have 
nerves of steel, Fast Forward may be the 
cache for you. The Mark Williams Co.’s 
$69.95 program performed fairly well in 
the file-reading section of the PC Labs 
benchmark tests and without distinction in 
all the other tests. But if you use Fast For- 
ward as a benchmark test of your own con- 
fidence and powers of concentration, 
you'll find there’s nothing to match it. 

In its default configuration Fast For- 
ward doesn’t write data to disk when DOS 
or an application program wants to do so. 
Instead it stores the data destined for the 
disk and writes it later-—up to 5 minutes 
later, if your machine is busy with other 
tasks. If it doesn’t make you nervous to 











Benchmark Tests: 
Disk-Caching Software 





disk-caching program should speed 

up repeated disk accesses to the 
same data, by storing the data in a cache 
buffer and referring to the buffer rather 
than the disk when an application makes 
requests. Because of the additional 
writing to the cache buffer, however, 
caching introduces some overhead to 
each data access. Typically, the benetits 
of caching outweigh this overhead, but it 
the cache is too small to contain the data 
records, or if there are few records, then 
performance can sufter. 

That explains why, running our large- 
record test with a 64K cache, all but two 
of the programs we tested turned in per- 
formance times that were slower than 
using no cache at all, even those two did 
not help performance. Because they do 
not buffer writes, IBMCACHE, EMM. 
CACHE, Fast Forward, SMARTDnive, and 
Mace Utilities were among the slowest in 
terms of overall performance. If we had 
measured reading performance alone, 
EMMCACHE, SMARTDrive, and Mace 
Utilities would have fared much better. 

Fast Forward and Mace Utilities did not 
improve performance in our small-record 
test with a 64K cache. These two pro- 
grams, as well as /BMCACHE, Quick- 
cache Ii, and Compaq Disk-Cache Utility, 
didn't help much when tested with other 
memory configurations and large records. 
Although the mediocre results tor these 
tive programs in the large-record tests 
look similar, Quickcache Ii, Fast Forward, 
and Mace Utilities performed large-record 
writes slower than using no cache at all, 
but they had adequate reading speeds. 
{IBMCACHE and Compaq Disk-Cache 
Utility, by contrast, do not degrade per- 
formance in reading or writing.) If your 
caching chores will deal mostly with large 
records and involve a fair amount ot 
writing, then packages like Quickcache I, 
Fast Forward, and Mace Utilities will not 
improve and might even degrade 
performance. 

Although Super PC-Kwik was the top 
performer overall, that ranking is partly 
due to its lightning-fast speed at creating 
files. In fact, PolyBoost {was the fastest 
by a hair at both reading and writing, but 
was much slower at creating files than 
most of the other programs we tested. 
Super PC-Kwik's file-creation times aside, 
the six fastest programs turned in similar 
performance times. Among these 
packages, considerations other than raw 
speed may be more important. 







Relative Times 
(No cache, 3 butters = 100) 


DOS File Access 


Performance Times 
(Times given in seconds) 


512K Expanded Memory 512K Exlended Memory 


Large Small Large 
Record Record 


64K Conventional Memory 


Smail Large 
Record Record 


72.11 18.96 


17.61 


72.41 18.96 / 
110.26 32.22 





NA"— Not applicable the program cannot be run in this kind of memory 
NA‘*— Not applicable the program cannot use a 64K cache 





PC Labs tested the ceek-cactwng programs on an 8° MHz memory and 64K of conventonal memory We reformatied thsk takes to perform common DOS file-management 
18M PC AT with a 30MB hard disk 640K RAM of the disk partition used for test lies after running each set ot funchons Five tasks—tile creation. sequential file write. 
conventional memory. and a 4B Inte! Above Board tests Sequental fle read, random file write. and random hie 


Conhgured with 2MB of expanded memory and 2MB of 
extended memory We kep’ all program fies in one 
parthon on the hard disk and used a separate 10MB- 
Partihon for the test fies. 

We ran the OOS File Access benchmark tests using 
three diferent caching software conhgurations when 
available 512K of expanded memory 5t2K of extended 


Many dish-caching programs allow advanced features to 
be tumed off for mproved compatibility or for RAM size 


The DOS File Access benchmark test measures the 
throughput rate of the disk being tested inthis case 
throughput tmes are measured in terms of how long the 


read—are bed and the resutts summed 

The test & camed out for two different types of 
fiies—smail-record files and large-record fles—that are 
used by commen PC applications Files created using 
smal records are typrcalty used by database 
management programs and large records are typicalty 
used for word processing and spreadsheet tiles Loading 
a DOS program is also simulated by the large-record test 
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Backing up your data doesn’t 
really take an eternity, it just seems 
that way. 

Unless you have an Irwin’ mini- 
cartridge tape backup system. 

In which case you don’t think 
about eternity. You think about what’s 
for dinner and how you just might 
beat the rush 





— you automa- 
sean store exactly the data you 
want, whenever you want. 
Without the hassle of complicated 
commands or complex procedures. 
So instead of heading for a case 
of floppies at day’s end, you can head 
for home. 
Irwin tape drives 
work with all 
the popular 







networks. 


= 
PS/2 Modets 50, 
502 & 70 


” PS/2 Model 30 


PS/ 2 Models 60 & 8 80 





With an Inwin minicartridge system you can easily share data around the whole 
office. Even among different kinds of computing systems. 

And backup tapes written on one 
Irwin drive will be read perfectly 
by a similar or higher capacity 
Irwin model. 

With our patented Beculiale 
precision = 
tracking tech- 
nology, you 
can transfer 
data from a 
PC to a PS/2 
to a Mac. And EzStart“gives you set-and forget program 

° ming. Up to G4MB of automatic backup every 
vice versa. evening, every weekend — whenever you want. 

Another accomplishment that’s 
ours alone. 

All of which may explain why our 
systems are the hands-down favorite 
over all others combined. 

So call 1-800-BACKUP] for the 
Irwin dealer nearest you. Making 
backups may never become your 
favorite thing to do. 

But an Irwin 
system could be- 
come your favorite 
way to do it. 









© Copyright 1988, trwin Magnetic Systems, inc . 2101 Comvionweslt Bled, Ann Arbor, 
MI 48105. Irwin and EzTape an ree ered | tradem arks, and AccuTrak, EzStart and trem 
BACKUP are trademarks of tren Magnetic Pate Wee ole Other brand or product names are 
trademarks or registe: lemarks of thetr re re holders. 
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Fast Forward, 

Version 1.1.6 

Mark Willams Co. 

601 N. Skokie Hwy. 
Lake Bluff, IL 60044 
(312) 689-2300 

List Price: $69.95 
Requires: 512K RAM; 
IBM PC: XT/AT, or 100-percent compauble; 
DOS 2 0 or later 

In Short: A slow, RAM-consuming cache 
program with some rough edges. The default 
setting delays disk wnites up to 5 minutes— 
too long for comfort. Not copy protected. 
CIRCLE 648 ON READER SERVICE CARD 





think of all that data floating precariously 
in memory—data that will be lost forever 
if your application program locks up or if 
you suddenly decide to tum off your com- 
puter—you have stronger nerves than I do. 


RISKY BUSINESS If your nerves are 
strong enough for disk writes delayed up to 
5 minutes, then you might consider an 
even riskier option. Fast Forward lets you 
choose to store data in memory indefinite- 
ly and never write to disk at all until you is- 
sue an explicit command. Your work will 
be lost forever if you don’t save to disk be- 
fore you tum off your computer. The man- 
ual wisely suggests that if you use this op- 
tion, you should get into the habit of saving 
at regular intervals. 

Fortunately, Fast Forward has a write- 
through option that saves immediately to 
disk, and the program makes this option 
the default for floppy disk drives. You can 
also change the maximum delay for the de- 
layed-write option. 

As you can imagine, Fast Forward is 
emphatically not designed to be installed 
and forgotten. You would be wise to keep 
thinking about it at every moment when 
you work. To save to disk, or alter any op- 
tions, you press a hotkey and scan a menu 
of commands that let you save data to one 
or all disks, or disable or unload the cache, 
or switch between the options that let you 
save data to memory or to disk or to the 
delayed-write buffer. The same menu con- 
tains brief descriptions of each option and 
lets you know whether any unsaved data is 
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still lurking in RAM. The same commands 
on the menu can be run from the DOS 
command line, so you can write a batch 
file that loads an application and then saves 
your work to disk when you exit. 

You can load Fast Forward’s cache in 
conventional, expanded, or extended 
memory. A 512K cache in either expanded 
or extended memory makes you give up 
58K of DOS memory. Fast Forward 
caches only standard disks, not Bemoulli 
Boxes or anything else that uses a device 
driver. 


UNSETTLING QUESTIONS Fast 
Forwara’s installation program modifies 
the executable file to match the memory 
and disk options you select. You don’t 
need to use command-line switches or pa- 
rameters when you run the program after- 
ward. The install routine asks a series of 
questions, some of them mildly unsettling. 
For example, it asks you to report whether 
each of your disks is a floppy or hard 
disk—something that you might expect 
the cache to be able to figure out for itself. 

The default hotkey that pops up the 
menu is Ctrl-Right Shift-Keypad 5. 
You're reminded of this combination 
when the program loads. But if you change 
the hotkey during installation, the program 
won't remind you which key you chose. If 
you forget your hotkey, the manual sug- 
gests that you nun the installation program 
and choose another. 

If your computer has both expanded 
and extended memory and you tell the in- 
stallation program that you don't want to 
use expanded memory, it asks you if you 
want to use AT extended memory. But 
when it asks this question, it scrambles the 
screen so that the question appears half 
outside the menu, and part of the menu 
border moves to the middle of the screen. 
Attention to detail matters a lot in pro- 
grams that work as intimately with your 
disk as caches do, so this detail may not in- 
spire confidence. The files on the review 
copy of the disk dated back to October 
1987. Didn’t anyone notice that something 
was wrong? 


Flash 


Flash comes with so many options and 
switches that I half-expected to find a pa- 













rameter that would let me transform my 
PC into a mainframe or a Mac. I never 
found it, but it may be listed deep in the 
README file, along with the rest of the 
comucopia of choices that Software Mas- 
ters keeps pouring info its fast, powerful, 
and highly configurable $69.95 cache. 

In the PC Labs benchmark tests, Flash 
finished fourth in overall times. It pro- 
duced some spectacularly high scores in 
sequential reads and performed consistent- 
ly well in most other benchmarks. If you 
have AT extended memory but no LIM ex- 
panded memory, Flash may be one of 
your best choices because it includes fea- 
tures that make extended memory as safe 
and efficient as LIM memory. Unlike oth- 
er caches, Flash gives its best performance 
in extended rather than in LIM memory. 

_ But Flash isn’t choosy about the kind of 

disk it works with. Software Masters’ mot- 
to seems to be “‘If it spins, cache it.’’ You 
can cache up to 26 drives, including Ber- 
noulli boxes and other installed devices, 
and hard disks of up to 545MB with sector 
sizes of up to 8K. The program can decide 
on the fly whether to cache whole tracks or 
only a few clusters, and it uses proprietary 
techniques to sort and queue disk writes to 
reduce head motion and save time. 


LOTS OF OPTIONS No other cache 
gives you nearly as many options as Flash 
does. You can set up Flash's buffers in 
conventional memory, LIM expanded 
memory, AT extended memory, on a 
RAMadisk, or even in the memory that in 
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FLASH 


Flash, Version 6.0 
Software Masters Inc. 
6352 N. Guilford Ave. 
Indianapolis, IN 46220 
































(317) 253-8088 
List Price: $69.95 ($25 
_ ; 4 upgrade fee). 
BS Requires; DOS 2.0 or 
later 
In Short: An enormous vanty of options, 
, and add-ons makes this one of 


the most effective and powerful caches avail- 
able. Distnbution disks copy protected until 
registration. 
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FAgT! 





Think Of It As Steroids 
For Your Computer. 


We've got a problem. 

We've developed a software product 
that can tncrease the speed of any PC 
system dramatically -so dramatically, 
in fact, that we're afraid our customers 
won't believe us. 

Using any benchmark or performance 
test you choose, FAST! multiplies the 
speed of your system, by four times 
.. Six times... eight times... 

Or more, depending on the system 
and application. 

In one unfortunate instance, we 
were horrified to see a speed improve- 
ment of thirtyfold, on a test created by 
one of our competitors to showcase 
their own product. We don’t know 
what to do. 


A Quantum Leap In Performance. 
Litcrally 


Our superhuman advantage is 
achieved by very simple means We 
took the well-proven speed-enhance- 
ment technique called “disk caching” 
and improved it. By a mile. 

By means of some very clever logic, 
FAST! anticipates what data your 


CPU will be seeking, and reads that 
data from your drive or floppy into a 
spectal RAM buffer before the CPU 
asks for it. 

Which means that your CPU spends 
almost no time waiting for disk reads, 


Data TRANSFER RATES 
In Kuosytes Per Seconp 


5,000 
4251 





Base AT Paronuca “V" Proeuct "F™ 


FAST! 
On a standardized data transfer performance 
test, FAST! 1s 18 times faster chan the standard 
AT-—and ¢ to 5 ames faster than the leading 
compeution 


the most notorious time-glutton of 
all. The more disk-intensive your 
application (database, for example), 
the more time FAST! will save you. 

And since FAST! keeps your data in 
Memory, it has the pleasant side- 
effect of reducing wear and tear on 
your drive, thereby extending its life. 

it's Lie Getting A New Computer- 
For Just $99 

FAST! is priced at just $99, making 
it competitive with other disk-enhance- 
ment utility products. But let's face it- 
they're not even in the same league. 

And it’s hundreds less than hardware 
upgrade options like faster drives, 
turbo boards, or entire system up- 
grades, while still offering superior 
speed enhancement. And FAST! 
works with XT, AT, 386 and PS/2 
systems, in conventional, extended 
or expanded RAM. 

If you want to give your computer 
an unfair advantage, get FAST! To 
order, call Future Computer Systems 
at (603) 894-6975. Or, ask your local 
computer dealer. 


4 

¥ 1 want to multiply my system's 

8 performance without upgrading the 
© hardware Send me ___ copies of 

6 FAST! at $99 each. 


z 
3 
3 
z 


Credit Card 0 Visa O MC 0 Amex 
Card Number 
Expiration 

Or call: (603) 894-6975 


Y 


Future Computer Systems 


26 Keewaydin Drive 
Salem, NH 03079 


‘Tine advertisement is not an endorsement of ucroid war by athlews seehing ter maximize theit performance XT, AT snd PS/2 are wademarks of Internauonal Buaness Machines Corporation FAST? ts a wademark of Furure Computer Syuieims 


CIRCLE 307 ON READER SERVICE CARD 

















ong before IBM produced /BM- 

CACHE, DOS began to include a 
primitive cache of its own in the form 
of the BUFFERS command in CON- 
FIG.SYS. 

Whenever an application asks for data 
from a disk, DOS stores the most recent- 
ly read sectors in a buffer. If the applica- 
tion asks for more data from the same 
sector, DOS can take the data from the 
buffer and doesn’t have to go back to the 
disk a second time. 

Buffers speed up disk reads in the 
same way. Whenever DOS writes to a 
sector, it reads the sector first. If the sec- 
tor is already in memory, DOS can skip 
the read stage and concentrate on writing 
the new data to disk. 

All versions of DOS let you specify 
the number of buffers you want DOS to 
keep available in memory. Before DOS 
3.3, if you didn’t specify, DOS assigned 
two buffers to PCs and XTs, three to 
ATs. Starting with DUS 3.3, DOS caica- 
lates the default number of buffers de- 
pending on the capacity of your floppy 
disks and the RAM in the computer. 
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You can set BUFFERS any where 
from | to 99, but higher numbers degrade 
performance because DOS spends too 
much time searching through the buffers 
for the data it needs. If you use a separate 
disk-caching program, set BUFFERS to 
3 or 4. If you don’t use a separate cache, 
a figure between 10 and 20 is probably 
about right. 

DOS 3.3 also introduced FAST- 
OPEN, a separate cache that DOS uses to 
locate files. When you run FASTOPEN 
from the DOS command line or AU- 
TOEXEC.BAT, it opens a small area in 
memory in which it stores the physical 
location of each file that you open. When 
you need to open the same file again, 
DOS can find its address from the FAST- 
OPEN cache instead of going to the 
disk’s FAT and directories. 

A typical FASTOPEN command 
might look like this: 


c:\dos\fastopen c:=70 
da: =30 


This tells FASTOPEN to store the loca- 
tions of 70 files on drive C and 30 files 


BUFFERS AND FASTOPEN: CHEAP CACHE FROM DOS 


DOS has its own clever ways of speeding your system’ s performance. 





from drive D. You can specify as few as 
10 files for each drive or as many as 999 
files for all drives combined; the default 
figure is 34 files per drive. Each file loca- 
tion takes up 35 bytes of RAM, and once 
you’ve reached the limit, FASTOPEN 
won't accept any more data. 

If you use a third-party disk cache, 
FASTOPEN won’t speed up perfor- 
mance, and you’re better off ignoring it. 
But if you don’t use a disk cache, FAST- 
OPEN can dramatically speed up access 
to files buried deep in your directory 
structure. 

But be careful with FASTOPEN. If 
you use a disk defragmenter utility while 
FASTOPEN is in memory, you may de- 
molish your data. That’s because FAST- | 
OPEN doesn’t know that the defrag- 
menter has moved your files, and 
FASTOPEN will look for them in the 
place where they were stored before you 
used the defragmenter. If DOS tries to 
write to the original location, your files, 
directories, and file allocation table will 
be cormupted, and it’s time to reach for 
the backups.—-Edward Mendelson 




































some systems fits between DOS’s 640K 
boundary and the 1MB starting point of 
AT extended memory. You can put to- 
gether a single cache comprising all five 
different kinds of memory. You can force 
specific files or data to stay in the cache 
during an entire session. You can tempo- 
rarily stop adding to the cache if you inter- 
rupt one program to use another but want 
to retain the contents of the cache for your 
return to the first program. You can store 
buffer contents to a disk file and reload it 
into the cache at your next session. 

You can even make Flash display an 
imitation drive-light when it accesses the 
cache. You can turn off caching of individ- 
ual drives. You can protect drives against 
formatting. You can make the Ctrl-Break 
key combination flush the cache. You can 
even tell Flash to refrain from adding itself 
to the cache when you mun it to change op- 








tions or report on performance. 

With caches larger than 512K you can 
tell Flash to streamline its lookup tables by 
indexing disk information by track rather 
than sector. This option, which the instal- 





« Flash can streamline 
its lookup tables 

to let you create a 
cache of up to 32MB. 


lation program selects for you automatical- 
ly when you specify a large enough cache 
size, lets you create a cache of up to 
32MB. Without the option, you’re limited 





| the extra baggage of options that often take 






to an already generous 3MB. 

I normally like to see as many options 
as possible built into a program, but 
Flash’s enormous range of choices has one 
disadvantage. The program code carries 


more time to use than they can possibly 
save. If you create a 512K cache in LIM 
memory, you lose 36K from DOS’s 640K 
of conventional memory, even when you 
store the lookup tables in LIM memory 
along with the cache buffers. You can re- 
duce this to 25K at the price of some 
speed. The same cache in AT extended 
memory takes up 31K, but Flash has a 
unique feature that lets you reduce this to 
25K by loading a separate device driver 
that puts the lookup tables into extended 
memory together with the cache buffers. 
These figures are relatively small, but 
other caches, some of them equally fast or 
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No other forms program does so much. So well. 


Creation. 

Make any form quickly and easily 
using FormWorx with Fill & File.™ 
Right on your own PC. No need for 
costly expenses and delays. Use large 
type for unmistakable headings, small 
type for inconspicuous labels. Propor- 
tionally spaced fonts or fixed-spaced 
type. Take full advantage of features 
on supported printers. Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result—business 
forms that truly look business-like. 


Completion. 

Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank and type in your data, or merge 


data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites. No misalign- 
ments. No “white-out.’ 

Print data onto standard forms you 
already have in stock. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
cally batch print them. Capture data 
the first time a form is filled out and 
store it in dBASE or ASCII format. 
Retrieve and edit data just as easily. 


Solution. 

The program does math, too. So it all 
adds up. FormWorx with Fill & File 
is the most comprehensive forms 
processing software available today. 
It's a complete solution that's easy 


to use. Start from scratch or modify 
one of the many forms already made. 
Changing a form really is as easy as 
changing your mind. 

For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 


So see your dealer today. Or order 
directly for fast delivery. 
800-992-0085 or 617-890-4499 


FormWorx 


CORPORATION 
Reservoir Place, 1601 Trapelo Road, Waltham, MA 02154 


Forms shown were printed using version 2 5 on an HP LaserJet !I with downloaded fonts Digitized logo printed within FormWorx by invoking a printer macro. Some features shown not available on all printers. 
45-day money back guarantee on direct purchases. When ordering by mail, inchude $6 75 for shipping in US. and Canada. Air mail overseas—$18 [n Massachusetts add 5% sales tax. Purchase orders 
accepted from government agencies, institutions, and rated corporations. FormWorx with Fill & File is a trademark of FormWorx Corporation. dBASE is a registered trademark of AshtonTate. 
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DCACHE: THE ULTRAMINIATURE 


You can make your next visit to PC MagNet a trip 


to the cache machine. 


| PC MagNet’s Utilities Database, 
you'll find Doug Boling’s PC Maga- 
zine utility, DCACHE (October 11, 
1988), available for quick downloading. 
DCACHE is certainly the tiniest cache 
program ever written. Load its buffer 
into LIM expanded memory, and you'll 
give up a tiny 1.1K of DOS memory. 
You can also load DCACHE into DOS 
memory if you want to give up the space, 
but not into AT extended memory. 
DCACHE speeds up disk reads and 
writes, often dramatically, and its algo- 
rithms strike a clever compromise be- 
tween those that access a lot of data in the 


faster, have fewer arcane options and fit 
into even less DOS memory. You won't 
think about this question if you have a 386 
machine, because you can use a memory 
manager like QEMM-386 or 386-t0-the- 
Max to load Flash’s code into high memo- 
ry and not take up any space in DOS. 


DEFEATING COPY PROTECTION | 


Flash’s distribution disk is copy protected, 
but the disk modifies itself after you enter 
your name in a registration screen, and you 


can then freely copy all the files to as many | 


disks as you like. The installation program 
asks you a long series of questions that 
won't be puzzling if you have some basic 
knowledge of DOS. At the end it gives you 


a choice between letting the installation | 
program modify your AUTOEXEC.BAT 


file or writing down the parameters to use 
when you load the cache. A separate help 


program gives you copious but misspelled | 


and sometimes obscure text screens with 
information about parameters and options. 

The installation program also lets you 
install a RAMdisk that shares memory 
with the cache and a keyboard speedup 
program. An additional $25 will get you 
Spool Master, a print spooler that shares 
RAM with the cache; $69.95 will buy you 
Flash-EMS, which creates expanded 





cache and those that access data quickly. 
But there’s a limit to what you can do in 
1,100 bytes of RAM. Larger programs 
use their extra code to store more data for 
longer periods and will speed many disk 
accesses even more dramatically than 
DCACHE can. 

But if your application program needs 
all the RAM it can find, and other caches 
take away too much precious space in 
DOS’s narrow envelope, DCACHE can 
be indispensable. Nothing else gives you 
extra speed at the cost of so little memo- 
ry. Even a little cache is a lot better than 
none.—Edward Mendelson 


memory using the LIM 3.2 specification in 
memory shared with the cache, or in other 
extended memory, or on a disk. There 
must be something you can do with a cache 
that you can’t do with Flash, but if so, I 
haven't found it. 


IBMCACHE 

Worried that your cache software might vi- 
olate IBM’s rules? One cache that’s guar- 
anteed to work on IBM computers is the 


cache written by IBM and supplied with all | 


oP 
ean FILE 


IBMCACHE 

IBM Corp. 

Contact your local IBM dealer. 

List Price: Included with PS/2 Models 
30/286, 50, 50Z, 60, 70, and 80. 

Requires: DOS 3.3 or later. 

In Short: Highly conservative and the slow- 
est of all caches tested, this program works 
with conventional, expanded, and extended 
memory. It won't cache floppy disks or non- 
standard disks like a Bernounth box. Not 
copy protected. 
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Micro Channel PS/2 machines. Like most 
IBM products, JBMCACHE is a conserva- 
tive and solid design. Because it’s 100 per- 


| cent IBM compatible, it may help you 
| sleep more soundly. Unfortunately, if 


you're using JBMCACHE with one of the 
notoriously slow hard disks on IBM’s 
80286 machines, you won't get to sleep 
any earlier. 

In the PC Labs benchmark tests, /BM- 
CACHE tumed out to be the slowest cache 
of all. In one limited category of the 
tests—file reading of small records—it 
performed almost as well as the best pro- 
grams. But in reads of large records and in 
all file writes, it produced results that gen- 
erally were no better and were sometimes a 
bit worse than no cache at all. 

Sharp-eyed readers will notice that PC 
Labs performed its benchmark tests on an 
IBM PC AT, not on one of the PS/2 com- 
puters for which IBMCACHE was appar- 
ently designed. To determine whether 
IBMCACHE roars to life on a PS/2 ma- 
chine, we ran it on a PS/2 Model 80 and 
compared the results with those of Super 
PC-Kwik running on the same machine. 
Even on the Model 80, Super PC-Kwik 
outperformed IBMCACHE by a factor of 
6:1 in the small records test and 2:1 with 
the large records. Suffice it to say that you 
wouldn't want to buy a Model 80 merely to 
get acopy of IBMCACHE. 


FINDING THE CACHE IBMCACHE 
comes on the reference and setup diskette 
supplied with IBM's PS/2 computers num- 
bered from Model 50 on up, and also with 
the Model 30/286. As documentation, 
IBM generously supplies the front and 
back of a single page, which tums out to be 
all you really need. Don’t try to find the 
program by asking DOS for a directory of 
the setup disk. Both the installation file and 
the cache file itself are hidden files, pre- 


| sumably to discourage you from trying to 


install them by simply copying them to 
your hard disk. 

IBM sensibly wants you to use the in- 
Stallation program, which is in many ways 
much better than the cache software itself. 
Insert the reference disk, change the cur- 
rent drive to drive A:, type IBMCACHE, 
and you'll be presented with a clear and el- 
egant series of menus, complete with help 
screens available at the touch of the Fl 
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When 30MB just wont do... 


Neagales ST251 Family 
of 40,60 and SOMB drives 


If 30 megabytes just isn’t enough to satisfy 
your disc storage requirements, then Seagate's 
5.25" ST251 family offers the capacity, performance 
and interface options you need for any operating 
environment. 

The cornerstone of our family is the best- 
selling ST251. Available in both ST412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
applications. 

For 50% more capacity, our ST277 features 
64MB of formatted storage, with the same access 
time options as the ST251. And for performance- 
driven, high-capacity applications, our 84MB 


ST296 has a 28 msec access time and an SCSI 
interface. 

Each drive in the family comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate's own line of controllers and adapters for 
the ST251 family. 

No matter which model you choose, you'll 
receive the same high quality and reliability that 
have made Seagate the first name in disc drives 
worldwide. For more information on the ST251 
family, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 


SS Seagate 


The first name in disc drives 














THE MASS STORAGE SYSTEM THAT COMES 
WITH AN EASY INSTALLMENT PLAN. 






| capacityand 


O° Andyou 
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Bemoulli Boxes’ are available in 
intemal 514” or extemal 54” and 8” 
models, And every one is durable. Inher- 


it high perfor- ently resisting head crash and disk con- 
mance were tamination, which other systems just 
tae, Pg expensive! At —_ can’t do. And standing up to mistreat- 
sa in $83 per 20 ment to the tune of more than 1000Gs 
caer lizinsertanewBemouli megabytes, of shock force per 10MB or 20MB 
ISS Coren: Bemoulli™ Disk Cartridge. 
gives you infinite storage and in- PP lpr So compare 
credible performance.Andthe JF JL. oe is mass storage 
more storage you add, the more systems, Investi- 
cost-effective the Bemoulli system gate their perfor- 
becomes. Not to mention provid- mance, how well 
ing data security, low-cost trans- | = ms they protect your 
PetweenFC,FS2 Mico Chanel” SISA a cut” 
a il it 
and Apple’ Macintosh ™ machines. anovemightemelope, wat 300,000 


Bemoulli users have already discovered. 
For outstanding performance, data secu- 
tity and low cost, it makes sense to install 








theleader* 
formore ”") cast OF OWNERSHIP 4 
tionabout * il 
Bemoulli 
Boxes? 
contact 
ye local No other system compares to 
lomega Bernouth for low-cost 
Authorized expandability. 
Dealer, or call 1-800-453-6608. 
td 
= Ly 
[> VMiZGA 
= 
Never ending storage solutions. 


IOMEGA Corporation “According to the 1987 DISK/TREND Report tomega retains 98 6% of the over-§ MB ramovable flexible drive markat IBM 6 a regreteted trademark and PS/2 and Micro Channa! are. 
ation 


trademams of IBM Corporation Apple a registered trademark of and Macintosh «sa Irademark icentedito Apple Con 
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key. The menus let you decide whether to 
install the cache in DOS memory or in AT 
extended memory; then they set the size of 
the cache buffers and decide how many 
sectors to use in the *‘page’’ that that cache 
reads each time it reads the disk. 

You won't go wrong by selecting the 
defaults. If you choose low memory, the 
cache will occupy 64K; if you opt for ex- 
tended, 128K. Function keys let you 
choose among a series of preset buffer 
sizes ranging from 16K to 512K for DOS 
memory and up to 4,096K in extended 
memory—but if you type in a figure that 
doesn’t match the preset choices, the cache 
will gladly use the figure you prefer. If you 
have enough extended memory, you can 
take up to ISMB for the cache. Your 
choice of page size is limited to 2, 4, or 8 
sectors, with 4 as the default. The default 
page size corresponds to the cluster size on 
a standard PS/2 hard disk, although 8 sec- 
tors should yield slightly better perfor- 
mance with large files. 

When you're through with installation, 
the installation program and the cache it- 
self are copied to the root directory of your 
hard disk and the appropriate command is 
added to your CONFIG.SYS file. The 
copies on the hard disk have the hidden at- 
tribute removed so you can see them and 
reinstall the cache without hauling out the 
reference diskette. 


IBMCACHE won't cache floppy disks | 
and won't cache any nonstandard disk, — 


such as a Bernoulli box. It does cache hard 
disks, but you may have to look very 
closely at the benchmarks to notice. 


Lightning 


Lightning strikes—it doesn’t do polite 


things that leave your disk unchanged. 
Personal Computer Support Group’s 
$89.95 Lightning disk cache lives up to its 
name when it strikes your disk by writing 
to it. Lightning's scores in the disk write 
tests were among the two or three fastest, 
and even in the more polite area of file 
reading it ranks among the speedier 
caches. Only its relatively slow perfor- 
mance in the file creation part of the bench- 
mark tests kept it out of the very highest 
ranks in terms of overall performance. 
Lightning doesn’t have all the options 
of other caches, but it has most of the es- 








sential ones. You can switch on caching 
for individual disks, whether floppy or 
fixed. You can disable, reenable, or unin- 
stall the cache from the DOS command 
line and receive a report on statistics. You 
can even switch on a software equivalent 
of a write-protect tab for individual drives 
so that nothing can be written to the drive 
at all until you give your approval. 

An option not mentioned in the manual 
lets you limit caching to read requests that 
involve a specified number of sectors or 
fewer than that number. This option can 
prevent a small-sized cache from being 
cleared out and replaced every time you 
read a large file or run a large program. 
The forthcoming release of Lightning, 
Version 5.0, will include an option to lock 
the contents of the cache. This will let you 
run CHKDSK to put the FAT in memory, 
and then lock the cache to save time in all 
disk reads. 

If you want a cache that speeds your 
disk without making you waste time in 
fine-tuning its options, these are all the 
choices you need. For most purposes, 
Lightning does the job and does it at top 
speed. It won’t procrastinate by writing re- 
dundant data to disk, and it detects floppy 
disk changes. It can cache most disks that 
require a device driver in your CON- 
FIG.SYS file, but it’s limited to one such 
driver. The program has evolved over 3 
years and by now has an enviable record of 
safety and reliability. It still gets mildly 
confused by drive letters identified by 


Pc 
dha FACT FILE 


Lightning, Version 4.82 
Personal Computer 
Support Group Inc 
4540 Beltway Dr 
Dallas, TX 75244 
(800) 544-4699 
(214) 404-4000 
List Price: $89.95 
Requires: 128K RAM; 1BM PC/XT/AT. 
PS/2, or compatible. DOS 2.0 or 
later. 
In Short: Very fast disk wntes combined 
with hmited installation options make this a 
good but not spectacular cache. Not copy 
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SUBST, and it can think that you have 
more disks than there actually are in your 
machine, but this is only a cosmetic flaw 
and doesn’t affect its operation. 


A FUTURE EXTENSION The current 
version of Lightning exploits DOS memo- 
ry or a combination of DOS and LIM ex- 
panded memory, but it won't touch AT ex- 
tended memory. Lightning’s Version 5.0 
will make using extended memory an op- 
tion. Until then, if you load Lightning 
without specifying any parameters, it oc- 
cupies 60K of RAM by default and puts 
48K of that into LIM memory if it finds it. 
That 60K figure is the sum reported by the 
manual and by the program when it loads. 
PC Labs measured the RAM occupied by 
the default configuration as 70K. With 
LIM memory available, 23K of that total 
was in DOS, the rest in LIM. 

You can use up to 1.8MB of LIM ex- 
panded memory for the cache; Version 5.0 
of Lightning will occupy up to 8MB. If 
you attempt to use more, Lightning will re- 
fuse to load. You can’t tell Lightning to 
stay away from LIM memory if it finds it, 
although it’s possible to imagine situations 
where you might prefer to keep your LIM 
memory free for spreadsheets and reserve 
acache in DOS memory instead. 

To install Lightning, simply enter the 
letter L at the DOS prompt. To use a larger 
cache size than the default, enter L follow- 
ed by the number of kilobytes. The pro- 
gram doesn’t come with any installation 
routine, and you don’t need any. The clear 
but somewhat sketchy manual explains 
how to modify an AUTOEXEC.BAT file 
to include the cache. Except for atwo-page 
addendum in the back, the manual seems 
unchanged from the 1985 version of the 
program and still refers to a copy-protected 
version that is fortunately no longer avail- 
able. The manual also refers to the statis- 
tics screen as a ‘‘fun feature.’’ | hope the 
folks at PCSG have found better ways to 
have fun in the years since they wrote that. 

Lightning strikes faster than much of 
the competition in disk writes, but it lacks 
the advanced options of some other 
caches, and its list price is one of the high- 
est of the group. If you buy one of PCSG’s 
well-designed and inexpensive Breakthru 
accelerator boards for PCs and XTs, Light- 
ning comes in the package, and the combi- 
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nation is a bargain. Even when purchased 
on its own, Lightning’s speed and reliabil- 
ity may make it more of a bargain in the 
long run than some of its elaborate rivals. 


Mace Utilities 
Sturdy, reliable, competent—these are the | 


adjectives that seem to have attached 


themselves to the disk-testing and file- 
recovery programs included in the Mace 
Utilities over the past few years. The new 
Version 5.0 of the $99 basic utility pack- 
age and the $149 advanced Mace Gold | 
version won't shake these adjectives 
loose. 

The latest Mace package contains an 
entirely new set of cache programs: one for 
AT extended memory, one for LIM ex- 
panded memory, and one for conventional 
memory. Each occupies a very small 
amount of memory and requires no atten- 
tion after you've installed it. Each expe- 





Mace Utilities, 
Version 5.0 
Paul Mace Software Inc. 
400 Wilhamson Way 
Ashland, OR 97520 
(800) 523-0258 
(503) 488-2322 
List Price: $99 ($149 for 
Mace Gold) 
Requires: 256K RAM, |BM PC/XT/AT, 
PS/2, or compatible; DOS 2.0 or later. 
In Short: The ultrafast disk reads of the 
Mace Uuiities cache are offset by stow writes 


for overall lackluster performance. Butinthe | 


same package you get Mace’s disk-testing. 
file-recovery, defragmenting, and directory- 
sorting utilities, and a replacement for DOS’s 
FORMAT command—far better reasons to 
buy the package than for its cache alone. Not 
copy protected. 
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dites disk reads impressively but doesn’t 
help with disk writes. In overall perfor- 
mance, the three Mace programs came in 
second to last, just ahead of the ultracon- 
servative /BMCACHE. But in disk reads, 
especially in the large record tests, Mace 
often produced faster speeds than any oth- 
er cache, including the most ambitious. 


HANDING DATA TO DOS = Mace’s ex- 
cellent large-record performance is related 
to its insistence on reading (and writing) a 


| full track every time it touches the disk. 
| Because it needs to monitor only the tracks 
| it keeps in its buffer, Mace can maintain a 
| small lookup table and can quickly hand 


data over to DOS. Mace makes you give 
up a mere 10K of conventional memory 
when you keep a 512K cache buffer in AT 
extended memory, and 9K when you keep 
the cache buffer in LIM expanded memo- 
ry. Curiously enough, when PC Labs 
specified a 64K cache in conventional 





How the competition stands 





Introducing the modem with a sleek new 
stand-up* design. Telebit’s new T1000 Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 


More performance. And a surprisingly low price. 


More modem for less money. 

What makes the T1000 so different? 

For one, you get a choice of more speeds. The 

000 can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the T1000 can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit” and other PEP” high- 
speed modems. 

But it costs about the same asa 


2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data—without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 


The T1000 fits right in. 

The T1000 Multi-Speed modem even talks 
Hayes—right from the box. And if you're using 
the AT command set or even Smartcom III 
software, we're compatible. You won't need new 
software. And you won't need new commands. 

The T1000 also has internal support for 
the most widely-used communications protocols 
— Kermit, Xmodem, Ymodem and UNIX’ 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 


memory, Mace occupied only 61K—a bit 
less than the official minimum of 64K. 
The maximum cache size is 16MB of AT 
extended memory, 8MB of LIM expanded 
memory, or 384K of DOS memory. 

Installing the program won’t take much 
time. Simply add one line to your CON- 
FIG.SYS file listing the version appropri- 
ate to the memory in your computer: 
MCACH-AT.SYS, MCACH-EM.SYS, 
or MCACHE.SYS. If you don’t specify a 
size for the cache, the buffer defaults to 
384K of extended, 256K of expanded, or 
64K of conventional memory. You can 
specify caching of the first or second of the 
physical hard disks in the system (each of 
which may of course be divided into multi- 
ple partitions). Mace won't cache floppy 
disks or installable DOS devices like the 
Bernoulli Box. 

If you want, a separate CACHCTRL 
program reports whether the cache is in- 
stalled and turns caching on or off. Be- 





cause the cache is a device driver, there’s 
no way to free its memory without reboot- 
ing, but it’s so small that you probably 
won't care. CACHCTRL can also run a 
timing test that compares the timing of disk 
reads and writes with the cache tured on 
and off. With admirable honesty, this 
benchmark reveals that disk writes are 
slightly slower when the cache feature is 
switched on. 

There are plenty of good reasons to buy 
the Mace Utilities. The package includes 
well-written disk-testing, file-recovery, 
defragmenting, and directory-sorting utili- 
ties, as well as an excellent replacement 
for DOS’s FORMAT command that can 
help recover data from an unreadable flop- 
py disk. Mace’s cache isn’t enough to 
make you rush out and buy the package, 
but if you buy it for the other programs in- 
cluded, and if you don’t have another 
cache already, you'll find it a worthwhile 
bonus. 





PC Tools Deluxe 


Central Point Software's $79 comucopia 
contains tools that can do just about any- 
thing to your disk except paint it purple. 
PC Tools Deluxe comes with backup and 
restore programs, a defragmenter, format 
and directory utilities, and even a text edi- 
tor. Of course you get a cache feature in the 
package as well, and the PC-CACHE pro- 
gram included in the new version— 
5.0—of the package proved to be as smart 
and effective as many standalone prod- 
ucts. This isn’t surprising, since the cache 
in PC Tools Deluxe is a reduced version of 
Super PC-Kwik. Central Point knows a 
good thing when it sees one. 

Compared with the full version of Su- 
per PC-Kwik, PC-CACHE isn’t as fast in 
file creation, although it’s closely compa- 
rable in disk reads and most disk writes. In 
the PC Labs benchmark tests it even sur- 


| passed the full version in many tests, al- 





up to lelebit's newest modem. 


And here's another big difference. Since 
the T1000 runs the most popular communi- 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACCESS, Crosstalk-Fast, MicroPhone II, 


and Acknowledge. 


Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 


Remote management for ease of use. 


Here’ the final difference. The T1000 
offers a host of remote management features. 


Including remote access, remote configuration 


and remote diagnostics. 


So get the modem that’s head and 
shoulders above the rest. In features and per- 
formance. At just the right price. Telebit’s new 
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their respective holders. 


“optional 


T1000 Multi-Speed Modem. 
Call 1-800-TELEBIT or 
(415) 969-3800, today. 
Or write Telebit at 
1345 Shorebird Way, Moun- 
tain View, CA 94043-1329. 
Fax: (415) 969-8888. 
Because no one gets the 
message through like Telebit. 


T1000. 


©1988 Telebit Corporation. Telebit is a registered 
trademark and PEP is a trademark of Telebit Corpora- 
tion Other brands or product names are trademarks of 
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PC Tools Deluxe, 
Version 4,30 
Central Point 
Software Inc. 
15220 NW Greenbner 
Pkwy., #200 
Beaverton, OR 97006 
List Price: $79 
Requires: 256K RAM; IBM PC/XT/AT, 
PS/2, or compatible; DOS 2.0 or later. 
In Short: A reduced version of Super PC- 
Kwik, this cache is a member of a group of 
utilities but 1s as smart and efficient as many 
standalone products. Not as fast as Super PC- 
Kwik in file creation, but produces closely 
comparable speeds in disk reads and niost 
disk writes. Not copy protected. 
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though this was the result of the choice of 
parameters we made when testing the full 
version rather than a sign that the reduced 
version is actually a more powerful prod- 
uct. PC-CACHE is so similar to Super PC- 
Kwik that if you try to install it while the 
parent version is already present in your 
system, it will refuse to load and will re- 
port that it is already installed. 

Like its slightly larger original, PC- 
CACHE doesn’t take up much space in 
RAM. When you create a 512K cache in 
LIM expanded memory, the cache fills 
16K of DOS memory; the same cache in 
AT extended memory wrests 20K from 
DOS. It’s true that PC-CACHE doesn’t 
have the rich variety of options that are of- 
fered by the full version, but you can ex- 
clude specific drives from the cache, spec- 
ify the size of the read ahead buffer, and set 
a parameter that helps prevent problems 
with communications software when the 
cache runs in AT extended memory. You 
can flush the cache, remove it from memo- 
ry, Or get a report on its performance and 


parameters. 


AUTOMATED INSTALLATION PC 
Tools Deluxe includes an automated instal- 
lation process; altematively, you can add 
PC-CACHE to the command line. If you 
don’t specify the size and location of the 
cache, it first tries to install itself in ex- 
panded, then in extended, memory. If it 
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finds 128K or more of either type of mem- 
ory, it occupies one-half of the available 
space or 256K, whichever is smaller; but 
you can specify up to 16MB if you choose. 
If you have only conventional memory, it 
defaults to 64K, but you can use up to 
512K. 

If you bought Version 4.0 of PC Tools 
Deluxe, you may already have this new 
version of PC-CACHE. Look for a 
README file on the disk that reports that 
the program has been completely rewritten 
and allows some additional parameters. If 
that README exists on your copy of Ver- 
sion 4.0, you have the new Super PC- 
Kwik—based version of the cache. If not, 
you have a different cache program that 
uses the same filename. 

PC-CACHE won't give you the ad- 
vanced disk-writing functions that help 
make Super PC-Kwik so impressive, but it 


satisfied. And it’s only part of a package 
that includes some of the best-written disk 
utilities available anywhere. 


PolyBoost II 

The nine (yes, nine!) cache programs in 
Polytron’s $79.95 PolyBoost I package of 
disk utilities all share one distinguishing 


Polytron caches almost consistently took 
first place in the read and write tests of the 
PC Labs benchmark series. Their relative- 











thd FACT FILE 


PolyBoost Hi, 

Version 2.03 

Polytron Corp. 

1700 NW 167 PI. 
Beaverton, OR 97006 
(503) 645-1150 

List Price: $79.95 

a Requires: 256K RAM: 
{BM PC/XT/AT, PS/2, or compatible; DOS 
2.1 or later 

In Short: Nine very fast caches, cach de- 
signed for different disks and configurations. 
The package also includes a hard disk defrag- 
menter and programs that test memory and 
unload TSRs. Not copy protected. 
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does more than enough to keep most users | 


characteristic: speed. In both AT extended | 
memory and LIM expanded memory, the | 







ly poor showing in the file creation tests 
and their good but not dazzling perfor- 
mance in conventional memory dragged 
the package back to the third place in the 
overall tests, but if what you want most 
from a cache is speed, one of these nine 
caches may be the one to choose. 

You get eight different caches for eight 
different combinations of processors and 
disk types, and you can mix and match to 
suit your configuration. (The ninth cache 
is an alternative extended-memory cache 
in case you have trouble with one of the 
others.) There are four separate caches for 
standard hard disks and four for floppy 
disks. Each set of four has one program 
that puts a cache in conventional memory, 
| one that uses LIM expanded memory, one 
for extended memory in an 80286 ma- 
chine, and one for extended memory in an 
| 80386. 



























LOADING TWO COPIES = Each pro- 
gram can cache one physical drive, but 
you can load two copies of the same pro- 
gram to cache two drives. Let’s say you 
have an 80286 computer with extended 
memory, an add-in board that includes 
LIM memory, and two physical hard 
disks, the first of them partitioned into two 
logical drives. Your AUTOEXEC.BAT 
might include lines like these: 














| fpyboost b: 32 
extboost c: 100 readahead=3 
emmboost e: 512 









This would create a 32K cache in con- 
ventional memory for drive B:, a 100K 
cache in extended memory for drive C: 
(and in the process, also for drive D:, be- 
cause D: is the second partition on the first 
physical drive), and a 512K cache in LIM 
expanded memory for the second physical 
drive. The ‘‘readahead=3”’ parameter 
causes the cache to read a total of four sec- 
tors every time it receives a request to read 
a single sector. You can specify read- 
aheads of only one, two, or three addition- 
al sectors on each read. 

Even multiple caches like these won't 
take up alot of memory. A 512K hard disk 
cache buffer in AT extended memory eats 
away only 12K of RAM from DOS’s 
640K. The same-sized buffer in LIM ex- 
panded memory takes 11K. Although 
| these figures are among the smallest of any 
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WHEN YOU CONSIDER DATA BACK-UP MEDIA FOR YOUR SYSTEM, TAKE A LOOK AT THESE FACTS. THE PHILIPS 
CASSETTE FORMAT GIVES YOU THE GREATEST CAPACITY AT THE FASTEST TRANSFER RATE. PLUS, THE HIGHEST 
RELIABILITY AND A COST-EFFECTIVE MEDIUM. ALL AVAILABLE IN A 3%" FORM FACTOR. BECAUSE WE PUT THE 
TAPE TENSIONING AND GUIDE MECHANISMS INSIDE OUR DRIVE, INSTEAD OF WITHIN THE MEDIA ITSELF, WE'VE 
ELIMINATED A MAJOR CAUSE OF LOST DATA. OUR SERVO-CONTROLLED DC MOTORS MAINTAIN CONSTANT TAPE 
TENSION AND SPEED SO OUR ERROR RATES ARE THE ABSOLUTE LOWESF. AND, OUR NEW CT-600N CASSETTE TAPE 
CAN RELIABLY STORE UP TO 155MB OF DATA IN ONLY 23 MINUTES. WHEN YOU CONSIDER ALL OF THIS, USING 
ANYTHING ELSE WOULD JUST BE BACKING UP. 





Lie 


MIN 477 3483 1801] ST 7) SAN JOSE 1408) €27-7278 LOS ANGELES INC. (504) 004 TPP 
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We Wrote The Book 
On Write-Once 
Optical Storage. 


And We Want You To Have One. 


As the world’s leading supplier 
of write-once optical subsystems 
for personal computers, Storage 
Dimensions has unique insight 
into optical storage. Our proven 
LaserStor™ family of internal and 
external Write-Once/Read-Many 
(WORM) optical disk subsystems 
offers 786 megabytes per car- 
tridge of reliable, removable 
storage. 


Incorporating the latest advance- 
ments in optical technology, 
LaserStor is a complete, plug- 
and-play solution ideal for 
data-intensive applications 
requiring large amounts of 
permanent data storage. 
Like CAD/CAM, image 
processing, desktop pub- 
lishing, data acquisition, 
database distribution, 
archiving, backup and 

more. Subsystems are 
available for 286 and 
386-based PCs, the 

PS/2 and Macintosh® 


——$____awirane 


Comprehensive, 


easy-to-read white paper 


Nobody knows optical storage 
like we do. To prove it, we've pre- 
pared the industry's first in-depth 
report on write-once optical stor- 
age for personal computers. 

If youre considering optical 
Storage for a PC application, this 
paper is a valuable tool. It focuses 


WRITE ONCE OPTICAL STORAGE 


__FOR PERSONAL COMPUTERS 









More In Store? 


on a number 

of write-once 
optical storage 
topics including 
the technology, 
its benefits and 
applications, the 
market and integration issues. 
Youll get all the information you 
need to select the right product 
application. 


__ 





Write for your copy today 


For more information on 
our optical products or a 
complimentary copy of 
our white paper, contact 
the company that wrote 
the book on write-once 
optical storage. Mail 
your request on your 
letterhead to: White 
Paper, c/o Storage 
Dimensions. 


STORAGE DIMENSIONS 


e A MAXTOR COMPANY 


2145 Hamilton Avenue, San Jose, CA 95125 (408) 879-0300 
LaserStor 1s a trademark of Storage Dimensions ©1989 Storage Dimensions 
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8 DISK-CACHING 



















































cache, keep in mind that each physical disk 
requires a separate cache program and a 
separate expenditure of DOS memory. 
Polytron recommends against caching 
floppy disks when caching hard disks. 
This recommendation makes sense when 
using Polytron’s approach to disk caching, 
which uses a separate cache for each drive. 
But it makes less sense when applied to 
any of the more elaborate cache programs 
that can use the same memory pool for 
caching different disks. 





HELPFUL PROMPTS If you install the 
disk caches manually and the program en- 
counters an error, it prompts you for the 
correct parameter rather than dumping you 
back into DOS to try again. You can also 
use an automated installation program that 
modifies your AUTOEXEC.BAT and 
gives you the opportunity to use separate 
programs to speed the keyboard and screen 
display. The keyboard speeder also lets 
you edit any text you enter on the DOS 
command line. The package includes an 
ultrafast but somewhat dangerous hard- 
disk defragmenter and programs to test 
memory and unload TSRs. You also get 
control programs and status displays that 
operate either as a TSR or from the DOS 
command line. If you have a cache loaded, 
you can get a quick report on the percent- 
age of reads and writes because the cache 
was present, but you can’t alter any param- 
eters. The cache is probably working too 
quickly for you to want to, anyway. 





Quickcache II 


If you want absolute control over every 
imaginable detail of your disk-caching 
software, you can choose one of two pro- 
cedures. You can learn assembly language 
programming and write your own. Or you 
can use Quickcache II. 

If you let this $59 program from P.R. 
Glassel and Associates install itself and set 
its own parameters, the second of these 
two choices can be virtually effortless. But 
if you decide to use Quickcache II's many 
options and parameters in order to fine- 
tune its operation, the second choice may 
seem almost as complicated as the first. 

In the PC Labs benchmark tests, Quick- 
cache II performed adequately but was not 
among the better performers. A 512K 


INTRODUCING THE NEW VOICE 
MAIL CARD. IT TURNS ANY PC 
INTO A POWERFUL VOICE 
MAIL SYSTEM 


Now you con turn ony PC into o powerful 
voice moil system. Without interfering with 
your normol computing. 

It’s colled Voice Mail Cord VM-328. And it’s the 
most sophisticoted, offordable voice moil 
system you con buy. 


IT’S A FULL-FUNCTION VOICE MAIL 
SYSTEM 

The Voice Mail Card gives you 100 individuol 
privote voice moil boxes, each coded by o 
possword. It tokes messages, forwords 
messages to other phones, just like privote 
receptionist. And of course you con retrieve 
messoge remotoly from any touch-tone phone. 


IT RECORDS DIGITALLY 

Like the most expensive voice moil systems. 
The Voice Mail Cord records right on your hord 
disk. You'll be omozed ot the clority of 
reproduction. 


IT WORKS IN THE BACKGROUND 

The Voice Mail Card works 100% in the 
background. So you'll never know it’s there. 
Which means you con do your spreadsheets, 
grophics ond word processing while it’s 
onswering colls. Invisibly. 


IT REALLY IS AFFORDABLE 

A simple, elegant opplicotion should hove o 
simple, elegant price tog. The Voice Mail Card 
does. Only $150.—. All you need is on MS- 
DOS PC ond o hord disk. And o lot of incoming 
colls. (Product availoble March ‘89) 


PID) [IRA] VOTO, 


ALSO OFFER OUR FLOPPY DISK DRIVES AS BELOW: 
5.25” 360 KB Drive for PCs/XTs .............ccceseeneseeneeeees 
5.25” 1.2 MB Drive for ATS.............sscseesees 

5.25" 360 KB Externol Drive for PS/2 .......c:csccsssseeeeeees 
5.25” 1.2 MB Externol Drive for PS/2.........s:sscssseeeeeeees 
5.25” Drive for Apple Il+/lle@ ...........ceseceee 

5.25” Drive for Apple lic/Ilgs...... 
5.25” Drive for PC Tronsporter 
5.25” Externol Drive for Toshibo lop top...... 
3.5” 720 KB Drive with 5%” mounting kit...... 
3.5” 1.44 MB Drive with 5%” mounting kit 


: ® For more information, call 
KINSON PRODUCT CORP. 
| Inside NY 1-800-553-6224 
Outside NY 1-800-433-6224 


Shipping: UPS ground, add $6.00 per drive except $10.00 per drive for dual-drive system. 
Fed-express (next day air): add $9.00 per drive except $18.00 per drive for dual-drive system. 
NY Resident: Please add 8% sales tax. 
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CD FROM WORM 


ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE) 





® DISK-CACHING 








































1) fee wilh your choce of: 
*eference Lorary (Microsoft). . $395 





= - McGraw F Sc! BS 4 technical Reference Set... . eaeo 
, - Grojer Electronc Encyc Gi)... sms Geo nS one GO 3995 H Eye 
Rhonnactt Bockahait or Goats Lbrery _.. 8885 | cache installed in either LIM expanded 





memory or AT extended memory took 


CSE a Deter ae INE W be away 42K of DOS memory, a figure ex- 
yn 2omstoc e otogra In Cc ei BNEW) D445 ‘i 
oa Ed.corp Pub ic Goren /shareware, for th the ve )., SS $173 ceeded only by Fasi Forward. But if other 
vr re w Orolier ectronc DEG, opedia . . « - «es 

McGraw ies Bookshelf or POSG Add "B25 for McGraw.) S266 caches are faster or smailer, none allow 


The aoe Rey eis cere aie 
KrieOthmer Encyclopede of Cnemca Technobay erate rs 
Registry of Mass Spectra Data. . ® 
Geoveon US Aties ad Mannexer 


| 7 TOLL FREE ORDER LINE - 800—MEGABY Te (634-2298) 


CO-ROM and WORM DAIWES 


Hitachi 03S External’ CO-ADM Orive with Atstio . . 5729 
03S with Oita Auto Output and CO-Capture ....... $1229 


greater freedom of customization and fine 
tuning. 











NOT FOR NOVICES Before adjusting 
Quickcache Il to perform at its best, you 
need some solid grounding in the techni- 









: Hitachi 3500S ‘internal V2 Height CO-ADM Onve wAudio’. $749 | | calities of DOS and disks. The manual re- 
i NEC intersect CO-AOM Drives for the Apple/Mac... . CALL flects an obviously sincere effort by the au- 
Maxtor BOD MB WOAM Drwe..... 0. te ees $3899 a i aa y lees 
Portable 286 with CO-ROM Dove and Herd Dek |) ) ||. aLt , | thorto make the program accessible to the 
CO-Pay (se0) pane ux miben average user. But the average user that the 
t CO-PaySanper tsa) 5 es : = r ireater vie ae manual has in mind is one who under- 
fa ae eee ae sa cease Sale eo stands that ‘‘flushing dirty sectors’* means 
Alws ee Torey ce writing data to disk that DOS or an applica- 
CD co Products Freskouonth INTERNATIONAL ORDERS tion program has sent to the disk but the 
| ée3 "E Bot Se Subscription to A_SPECIAITY cache has been holding in memory. 
DD BR New York Ny t0028 CD ROM Review Australian Agent: KEWTEL : : 
oe 438-50 ie with orders over f48 Cochen ang a By working through the index and 








ora") so00, Tel, (03) 817-5843 
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serve 75530 cross-references, a nontechnical user can 
DEALERS ONLY CIRCLE 523 ON READER SERVICE CARD 


eventually figure out the meaning of *‘cyl- 
inder flush,** ‘‘lock pool size,** and 
“‘threshold weight.** But that same user 
may feel left out when he reads a para- 
graph suggesting that if his keyboard hard- 
ware is not fully IBM compatible, he can 
write a memory-resident program that will 
tell the cache to flush sectors at the press of 
ahotkey. 

Technically adept users, especially 
those with mainframe experience, will feel 
right at home. With Quickcache H in- 
stalled and running, advanced users can 
modify almost all parameters on the fly. If 


PL 
ract FILE 


When professional FORTRAN programmers develop or port 
large programs they use Lahey's F77L-EM/32 and F77L-EM16, 
PC Magazine's 1988 Technical Excellence Award Winners 
F77L-EM/32 is a fast 32-bit protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-EM/16 
gives 80286 users the power to create [5 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANSI 77 Standard, VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 


When people talk about FORTRAN La 
the name mentioned most often is LAN? CY 


Contact us to discuss our products and your needs (800) 548-4778 
Lahey Computer Systems, Inc PO Box 6091. Incline Village. NV 89450 
Tet (702) 831-2500 FAX (702) 831-8123 Tix. 9102401256 
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Samtron 
Color Monitors 
Make Sense In 

Black & White. 


ee eS 
Co Cer 
eax 





Whether you want one color, 
no colors or 256 colors, 
Samtron monitors probably have 
wool all the specs you're looking for. 
>, “<s,, Without all the usual expense. 
That's because we don't offer you 
every model under the sun. 
Only the most popular ones. 

Like our new CGA, EGA and VGA series. 

Which means they can be mass produced in Korea very econo- 
mically. By Samsung, the world's largest monitor manufacturer. 

Which also means their reliability is world class. And they're 
designed in the U.S. for a completely American look and feel 

So before you spend too much green on high-priced monitors, 
check out Samtron’s colors, 

You'll like the way their numbers look in black and white. 


SAWAON 


SAMSUNG ELECTRON DEVICES 





USA HEADQUARTERS CUSTOMER SERVICE HOME OFFICE USA DISTRIBUTORS CANADIAN DISTRIBUTORS 
CTRONOEVICES EAST SAMSUNG ELECTRONOEVICES © SAMSUNG AMERICAING CANARA TECHNOLOGIES INC 
. ‘TEL, (800) 227-3378 SEOUL. KOREA TEL (201) 592-7800 TEL (416) 890-2625 
TEL. (213) 802-8425, (02) 772-6688 (COM GROUP INC STERLING MICRO SYSTEMING 
FAX (213) 802-8820 TEL. (800) 277-3378 TELEX STARNEC K33217 TEL (600) 255-8163 TEL (604) 270-3233 
PARTS & OEM SERVICE WEST FAX=(02) 772-8678 SAMSUNG PACIFIC INTL ING 
TEL: (714) 522-1282 ‘TEL. (800) 543-5752 TEL (408) 970-6844 
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you want to see how performance is affect- | ‘lock’’ some files into the cache buffers | ternal workings of the cache by fine-tuning 
ed by setting a 9-sector read buffer and an | when you nun a program and clear them | the extra priority it will give to retaining 
18-sector write buffer on drive A: while | out later, you can do that either from a | sectors that contain FAT and directory en- 
setting 17-sector buffers on drive C:, you | menu, from the DOS command line, or | tries. You can modify the cache by using 
can do so at any time. If you want to | froma batch file. You can even alterthe in- | any of 40 different commands ranging 
from ‘‘autodismount"’ to ‘‘writebuffer- 
size.”” 






































































MAXIMUM SAFETY Quickcache II's 
installation is designed for maximum safe- 
ty. If you examine the directory of the dis- 
tribution disk, you won't find a cache pro- 
gram at all—only a README file, an 
INSTALL program, and about 15 files 
with names like QO1 1. These turn out to be 
compressed files that the INSTALL pro- 
gram expands to their proper size during 
installation and combines into the cache 
program itself. Don't bother copying these 
compressed files to your hard disk because 
the INSTALL program insists on reading 
the files it needs from a floppy disk—eith- 


We all must pay taxes. 
- - -even Melissa. 


™ 

So she gave her dad Tax Shop EMT © weissa chose 
Jax Shop 1040 because it's simply the best tax software available for under $100 
(And its Potter than most that cost more!) Tax Shop uses scrollable input screens 
that resemble actual tax forms to make it fast and easy to use. It supports 4 print 
options (including laser), 33 states, and over 30 tax forms and schedules, including 
the new “kiddie tax” Form 8615 for Melissa. 

No Locks or Limits: Tax Shop 1040 is not copy protected and does not limit 
the number of tax returns that may be prepared. 

Guaranteed: Melissa and her dad are so pleased with Tax Shop 1040 that 
they want you to try it. Now in its third year, Tax Shop has been used to prepare 
thousands of tax returns. Take advantage of Tax Shop's 15-day money-back 










rantee and order today! een ae a : 
“mao To Order Call: er the distribution disk or a copy of it. 
407/351 -0966 The installation routine creates an exe- 
cutable cache program customized to your 
OE oaks IM PC ‘compat computer. If you have an 8088 machine, 
you will end up with a different cache than 


you will if you have an 80386. For safety 
reasons, this customized file incorporates a 
bit of your computer's BIOS, and it won't 
run if you copy it to another machine. The 
distribution disk is not copy protected, so 
you can install the cache on more than one 
machine, but each installation may pro- 
duce a slightly different program. 

With your permission, the installation 
routine wili add three lines to your AU- 
TOEXEC.BAT file: one line to set the 
path where the cache looks for its help 
files, another to start the cache program, 
and a third that tells the cache program to 
start caching your disks. You can add other 
lines that contain special commands to ad- 
just the operation of the cache. ! 

As these multipie lines indicate, the 
cache program itself is different from the 
programs that control it. A ‘*menu-proces- 
sor" program displays a menu that lets you 
change parameters interactively; a separate 
program lets you alter a slightly different 
set of parameters from the DOS command 
line, and a third program configures the 
cache for future operations. 

Of course, you can ignore all these con- 
trol programs and let Quickcache I! do its 
job in its quiet and effective way. If you 
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The easy way to move files between the 5'4” world of PCs, and the 
312" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 







Because your PCs, PS/2s, 386s and about its small footprint, ease of use, And here’s the ideal controller: 
laptops all talk to different floppy disk and dual density capacity of 360Kb The Omni-Bridge 
sizes and formats, they can become and |.2Mb. (IBM’°s drive is twice Controller. F 
frustrating islands of information. the size, yet stores only one-fourth Contiosun wi hw 

For the simplest way to get files back the data.) dri Seo couL ‘8 
and forth, just install Sysgen’s Bridge Every PS/2 user deserves this easy sae Ae ar anea 4 . 
products. Presto: Your different com- connection to the world of PCs. aRiitibe aes pt need, This 


puters can talk to common diskettes. 

Sysgen pioncered bridges. Nowhere = Solution 2: Our Bridge-File 3.5 
are three ways to simplify your life in floppy disk drive. 
a multi-computer office. 


hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 





You get 720Kb $95, this is a winner. 
i and 1.44Mb capacities. 
Solution 1: Our Connect it Sony Get your computers talking. 
Bridge-File 5.25 PC, and you can read . Call the Sysgen Hotline for the 
floppy disk drive. and write files from name of your nearest dealer. 
A best seller, with over PS/2s, 386s, laptops, and other 1-800-821-2151. 


§0,000 installed. Attach it to your PS/2, 314" machines. 
and you can read and write files from Now all your PCs can share files S Y oy ABN 
PCs. Critics and users alike have raved with your newer systems. 
INCORPORATED 
Get aoe 556 Gibraltar Drive, Milpitas, CA 95035 
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don't like the quiet, you can command it to 
generate a small symphony of buzzes and 
beeps whenever it adds data to the cache or 
reads data already there. 


SMARTDrive 


If you have a copy of a current version of 
Microsoft Windows, then you have a copy 
of SMARTDrive. Microsoft includes this 
cache program as a way of giving Win- 
dows a much-needed burst of speed. If 
your bought a copy of Windows and decid- 
ed not to use it, you may still be able to find 
some use for SMARTDrive. There are bet- 
ter caches out there, but at least you won't 
have to go out and look for one. 

SMARTDrive has two distinctions: it is 
designed to work with Windows, and it 
reads files with impressive speed. 


DYNAMIC MEMORY EXCHANGE 
SMARTDrive is the one cache that can dy- 
namically exchange LIM memory with 
Windows, When Windows needs elbow- 
room during a computer session, it bor- 
rows memory from the cache; when Win- 
dows’s requirements diminish, it gives 
memory back. Windows can do this only 
when SMARTDrive is loaded into LIM ex- 
panded memory. Although you can load 
the cache into AT extended memory, Win- 


me 
tag 


thd FACT FILE 


SMARTDrive 

Microsoft Corp. 

16011 NE 36th Way 

Redmond, WA 98073-9717 

(206) 882-8080 

List Price: Included with Microsoft 
Windows/286 or /386. Windows!286, $99, 
Windows/386, $195. 

Requires: 286 version: 512K RAM; one 
1.2MB floppy disk drive; hard disk; EGA or 
VGA monitor; DOS 3.0 or later. 386 ver- 
sion: 386 machine or IBM PS/2 Model 80. 
2MB RAM; hard disk; 1.2MB or 720K flop- 
py drive; EGA or VGA monitor, DOS 3.1 or 
later. 











In Short: The only cache that exchanges 
memory with Windows, SMARTDrive reads 
files with impressive speed. Otherwise it is 
undistinguished. Not copy protected. 
CIRCLEGSOONREADERSERVICECARD 
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dows won’t be able to borrow that memory 
when it needs it. SMARTDrive can’t be 
loaded into DOS memory at all, presum- 
ably because Windows itself needs all the 
DOS memory it can get. 

In the PC Labs benchmark tests, 
SMARTDrive generally tied for first place 
in the file-reading tests when using large 
records. It tended to lag slightly behind in 
small records. In file writing and file cre- 
ation, its performance was worse than the 
results obtained by using no cache at all. 

You install SMARTDrive by adding a 
line like this to your CONFIG.SYS file: 


device=c:\windows\smartdrv. 
sys512 /a 


If you don’t specify the amount of memory 
you want SMARTDrive to use, it will cre- 
ate a cache of 256K, although you can 
specify any figure from 124K to 4096K. 
The /a parameter specifies LIM expanded 
memory; without it the cache buffers go 
into AT extended memory instead. The 
cache displays a report on its size when 
you boot and then becomes invisible for 
the rest of your computer session. Like all 
device drivers, the cache can’t be removed 
from memory unless you rewrite your 
CONFIG.SYS file and reboot the comput- 
er. 


SMARTDrive will cache any standard 
hard disks in your system, but it ignores 
floppy disks and any disk installed with a 
device driver, such as a Bernoulli Box. 


READING ISN’T BELIEVING Don’t 
believe everything you read about 
SMARTDrive in the Windows manual. Mi- 
crosoft tells you, ‘‘When running Win- 
dows, you should use SMARTDrive as re- 
placement for any memory-disk program 
(such as VDISK) or any disk-caching pro- 
gram (such as Vcache or Lightning)’’ be- 
cause other cache programs aren’t ‘‘de- 
signed to work with Windows to make the 
best use of the memory in your comput- 
er.” If you intend to use nothing but Win- 
dows applications and you plan to load 
SMARTDrive into LIM expanded memo- 
ry, and it you don’t have much memory to 
spare, this statement may have some plau- 


| sibility. Other caches can’t dynamically 


reduce the size of the buffer when Win- 
dows needs space, and Windows doesn’t 
make much use of a RAM disk. 


But the recommendation in the manual 
is of questionable value if you use non- 
Windows programs or intend to keep 
SMARTDrive loaded into AT extended 
memory. When SMARTDrive takes up 
space in extended memory, it holds on to 
that memory until you reboot; it can’t share 
it with Windows. You'll get better results 
from any of the faster cache programs. 

And if you have a lot of LIM memory 
available, you'll get the best results of all 
by reserving 512K for a fast cache pro- 
gram and letting Windows use the rest. In 
our tests, Windows applications loaded 
more quickly with a IMB Super PC-Kwik 
cache than with an equivalent SMART- 
Drive cache. 

One common misconception about 
SMARTDrive is that it works only with 
Windows and nothing else. SMARTDrive 
stays active when you exit Windows and 
continues to cache data that you read from 
your disk or write to it. If all you do is read 
files, SMARTDrive is more than adequate. 
If you decide to get some real work done 
and write something to disk, you’ll want a 
faster cache. 


Super PC-Kwik 

In a world where disk-caching programs 
tend to have knockout names like Warp- 
Speed, the name Super PC-Kwik sounds 
like a tongue-twisting mouthful. Don't be 
misled, though. In overall performance, 
Multisoft’s $79.95 Super PC-Kwik roared 





] Super PC-Kwik, 
Version 3.08 
Multsoft Corp. 
15100 SW Koll 
Pkwy.. Suite L 
Beaverton, OR 97006 
“4 (503) 644-5644 
List Price: $79.95 
Requires: 64K RAM; IBM PC/XT/AT, 
PS/2, or compatible; DOS 2.0 or later. 
| In Short: A useful set of options, small 
| memory usage. and the fastest overall speed 
of any cache tested, One of the easiest to use 
and most adaptable caches you'll find. Not 
copy protected. 
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HOW TO 


ROTECT 










Dont lose valuable 
computer files due to hard 
disk crash or operator 
error. Protect yourself with 
Mountain Computer's 
new tape backup system, 
FileSafe” The only system 
that backs up your data 
automatically. Even while 
your IBM® PS/27 XT® AT® 
or compatible is working 
unattended. 

With FileSafe, your files 
can be automatically copied 
onto convenient, pocket- 
sized, 4” tape cartridges. 
Giving you the highest 
quality, reliability and value. 

An industry leader for 
over a decade, Mountain 
backs all its wide range of 


internal and external 
FileSafe systems, available 


Mountain FileSafe dealer 
call toll-free today. No 
one backs you up like 
Mountain Computer. 


in capacities from 40-600 

megabytes, with a full 

Anda worldwide reputation 

for responsive service 
There may 

not be another 

crash, but the - 

data on your 

always at 

itup with 

from the next crash. 

For more information 


12-month limited warranty. 

and support. = 
teenie ane 

Wall Street | = , 

hard disk is 

FileSafe, and orgies yousel 

and the name of your nearest 





“trademarks of International Business 


Corp and Mountain 


1-800-458-0300 FX 


Mountain Computer. Inc. 240 Hacienda Ave.. Campbell, Cailiomia 95008, (408) 379-4300 ®registered trademarks and 
Machines 


bed OF PERFORMANCE 
Computer. Inc. ©1968 Mountain Computer, Inc. 
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« Super PC-Kwik 


Speed is the only reason to use a 
disk cache, but speed isn't the only 
criterion to use in choosing one. 
The best cache prograrm is the oue 
that speeds up disk activity while oc- 
cupying the least DOS memory and 
adapting to the special require- 
meiits of your work and your com- 
puter. 

Super PC-Kwik is the fastest 
cache program available, and it's 
also the one with the most useful and 
sensible options. You can squeeze it 
dowi to as little as 9K of RAM and 
still maintain a half-megabyte cache 
in expanded memory. You can also 
beuefit from its speed and intelli- 
geuce if you keep the cache in cou- 
veutional or exteided inemory. 

When you combine it with the 
RAMaisk, print spooler, and other 
progranis in Multisoft's PC-Kwik 
| Power Pak, Super PC-Kwik makes 

better use of your memory thai any 

other cache you can buy. 
If you don’ twant to buy a sepa- 

rate cache program, youcan geta 
reduced version of Super PC-Kwik 
| as part of the current version of the 
PC Tools Deluxe disk utility pack- 
age. But nothing approaches the 
Jleet intelligence of the full version. 








into first place in the PC Labs benchmark 
tests. 

Speed is only one of this program's 
many attractions. Super PC-Kwik is one of 
the most adaptable and easy to use of all 


| 


shave the last possible microsecond from 
disk reads and writes. And you can com- 
bine the cache with optional companion 
programs that let you share a single memo- 
ry pool among the cache, a print spooler, a 
RAMdisk, and even a utility that can play 
back data wnitten to the screen. 

Aldhough Super PC-Kwik came in fret 
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caches, with advanced options that let you 


in the overall speed trials, it wasn’t first in 
most of the individual tests. In fact, in the 
read and write tests, it generally came in 
second or third. But in the file creation test 
it demolished the competition, often pro- 
ducing results three or four times better 
than those that its closest rival produced. 
Its preeminence in this test, combined with 
its overall excellence in the other tests, put 
it far ahead of the pack. 


TAILOR-MADE FOR LIM = Super PC- 
Kwik and LIM expanded memory seem to 
be made for each other. Although the pro- 
gram does an excellent job in conventional 
and AT extended memory, its impressive 
speed records are set in LIM expanded 
memory. Super PC-Kwik also knows how 
to store much of its own code, in addition 
to its cache buffers, in LIM memory in- 
stead of filling up valuable space in DOS’s 
640K. If you create a 512K buffer in LIM 
memory, Super PC-Kwik normally occu- 
pies a mere 16K of DOS memory. If 
you’re willing to trade away the slight ben- 
efit of full rather than partial track reads, 
you can reduce the program’s share of 
DOS RAM to a mere 7K. To get an equiv- 
alent 512K buffer in AT extended memo- 
ry, you have to give up 43K from DOS— 
although an optional parameter lets you re- 
duce this to 16K in exchange for slightly 
reduced performance. 

This small amount of code contains an 
impressive range of features, all of which 
can be switched on or off to suit your 
needs. Super PC-Kwik uses algorithms 
that optimize disk writes to reduce head 
movement and to reduce the number of ro- 
tations required to write to disk. Multisoft 
decided for safety reasons to omit any 
time-delayed disk-writing options, but you 
can assign disk reads priority over disk 
writes. 

The program normally doesn’t waste 
time writing to disk if it finds that the data 


waiting in the cache matches the data on- | 


disk, but you can tum off this option for 
better performance in AT extended memo- 
ry. You can also make disk writes continue 
in the background while your application 
goes on with its work. When you copy 
files to a floppy, you'll be pleasantly sur- 
prised to find that you're back at the DOS 
prompt long before the copies are com- 
plete and the drive tight goes off. 











MODERN CONVENIENCES All the 
best modem luxuries come with the pro- 
gram. You can flush the cache, temporar- 
ily disable it, check on its performance and 
parameters, and remove it from memory. 
You can tell it not to cache individual 
drives, or cah set different defaults for 
floppies and hard disks. Super PC-Kwik 
works with partitions larger than 32K and 
with the Bemoulli Box, and has no trouble 
with RLL or ESD] drives. With 386 mem- 
ory managers like 386-to-the Max or 
QEMM-386, you can load it in high mem- 
ory and use up no DOS memory at all. 
Installation of Super PC-Kwik is as 
straightforward as possible. A batch file 
copies all the files to your hard disk and op- 
tionally adds a line to your AUTOEXEC 
-BAT. Although there are 18 optional 





= Installing Super PC- 
Kwik is straightforward: 
it can determine almost 
all of its own settings. 


command-line switches, you can ignore all 
of them because the program can deter- 
mine its own best settings. If you have 
LIM expanded memory in your machine, 
Super PC-Kwik uses all that’s available, 
up toa limit of 1|6MB. No expanded mem- 
ory on board? Then the program looks for 
AT extended memory, and uses every- 
thing it finds, up to 16MB. No extended 
memory either? The program settles for 
conventional DOS memory, sets aside 
480K for your applications, then uses the 
remaining RAM for itself. 

At the same time, it configures itself to 
match your hardware. If you have an AT 
or 386 machine, you automatically get ad- 
vanced support of disk writes. If any of 
your drives are nonstandard or work with \ 
device drivers, Super PC-Kwik tests them 
to see which of its advanced options are us- 
able with each disk. When the program 
loads, it incorporates one of six different , 
subsidiary files from the disk; since each of 
these files contains features appropriate to 
ditierent haniware configurations, the pro- 
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First, CD-ROM was born. 


Now, it’s about to grow up. 





You're looking at the new CD-ROM reader from NEC. While it is one of the most advanced 
produets of its kind, it is just one small part of our commitment to help CD-ROM technology 
grow to its full potential. A commitment that includes the development of not only hardware, 
but software, educational materials for end-users, and training programs for sales personnel. 

The fact is, we’re determined to do the same thing in the CD-ROM eategory that we’ve 
done in so many other categories: make it big. For literature, call 1-800-826-2255. For technical 


details, call NEC Home Electronics (USA) Inc. at 1-812-860-9500 EXT. 4262. 


Computers and Commumeations ©1988 NEC Home Kiectreniea (USA) Ine. 
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BERNICE IS ABOUT TO 


MAKE GRILLED CHEESE 


OUT OF THIS MONTHS 
_ PAYROLL RECORDS. 


What would you do if 
») your lunch shorted out the foaster 
| oven, which caused a power 
FE which caused head crashes 
on every hard disk in your 
| cornet 

You could leave town. 

“Or you ci blame it all on the boss for not 
providing adequate power conditioning. 

Dynatech’s Surge Sentry* products are more 
than adequate. So much more that PC Magazine 
named them Edifors’ Choice. 

The DSD models not only provide patented 
three-stage surge suppression, but also protect your 
hard disks from head crashes caused by sags, 
dropouts and blackouts. The DSDLP models offer the 
same safeguards, but include the phone lines as 


a 





well as the power lines—to protect your system's 
modems, FAXs and other felecomm gear. 

Both product lines come with status lights 
on power and profection circuits, and RFI/EMI line 
noise protection. Plus full time technical and service 
support, a 10 year warranty, and Dynatech’s 

,000 Buyer Protection Pian. 

Call us at 800-638-9098. We'll send you 
our free educational packet and directions to your 
nearest Dynatech Dealer. 

And hurry. 

Before Bemice heats up another sandwich. 


aa i 
a Fnw eth ee om eae 


COMPUTER POWER, INC. 
eT ee a 
Surpe Sentry is a registered trademark of Dynatech Computer 
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gram doesn't have to waste RAM with 
code that supports other configurations. 
The manual, which is written in lucid En- 
glish, gives detailed guidance on which 
options to choose on your own. 

At $79.95, Super PC-Kwik is one of the 
more expensive caches, but it’s one of the 
very best. If you have a computer made by 
Dell, Hewlett-Packard, or some other ven- 
dors, a reduced version of the program 
comes with your machine. The cache also 
forms the core of Multisoft’s $129.95 PC- 
Kwik Power Pak. This includes the full 
disk cache itself, plus a print spooler, a 
RAMadisk, a screen-recall program, and 
additional programs to speed up the key- 
board and the screen display. The spooler, 
the RAMdisk, and the screen-recall pro- 
gram ingeniously share the same memory 
pool carved out by the cache. The RAM- 
disk takes memory from the cache only 
when it needs space to store files; the print 
spooler occupies memory only while stor- 
ing data destined for the printer. When you 
aren’t using the spooler or the RAMdisk, 
the cache reclaims the memory for itself. 
This set of programs lets you use your ex- 
panded or extended memory without wast- 
ing a single byte. And Super PC-Kwik, ei- 
ther alone or in combination with these 
programs, lets you use your disk without 
wasting a microsecond. 


Vecache 

Vcache is compact, capable, and fast—of- 
fering a small but sensible set of options 
and low memory overhead. You can feel 
confident about this $59.95 program from 
Golden Bow Systems when you install it, 
and then, as with all good cache software, 
you can forget that it exists. 

In the PC Labs benchmark tests, 
Veache cut an especially fine figure in the 
read and write tests, especially when tested 
with large records. Only its lackluster 
showing in the file-creation test kept it 
from catching up with Super PC-Kwik in 
terms of overall] performance. It func- 
tioned very well in conventional memory 
and, like most caches, was faster in LIM 
expanded memory than in AT extended. 
With a 512K cache in LIM memory, it oc- 
cupied only 19K of DOS; the same cache 
im AT extended memory took up 20K. 

The distribution disk gives you a choice 


Pc 





of three programs for hard disk caches and 
a fourth for floppies. For hard disks you 
can load CACHE in conventional memo- 
ry, CACHE-AT in AT extended memory, 
and CACHE-EM in LIM expanded mem- 
ory. Each uses the same set of options, 
with an additional option for the extended 
memory version that lets you specify the 
cache’s starting address. You can run only 
one of these hard disk caches at a time, but 
you can run the VKETTE floppy disk 
cache along with any other. VKETTE nuns 
just in conventional memory, where it oc- 
cupies about 26K of RAM. 


SPEED BY DEFAULT You'll probably 
get the fastest results by using Veache’s 
defaults and simply adding the appropriate 
program to your AUTOEXEC.BAT. By 
default, Veache will determine on the fly 
whether you are performing random or se- 
quential reads; if it detects sequential 
reads, the program will scoop up addition- 
al sectors into a read-ahead buffer during 
each read. The default setting is 4K for 
ATs and 2K for XTs, but you can specify 
up to 32K. You can determine the opti- 
mum size for this setting by calculating the 
size of a single track on your disk, so that 
the cache takes full advantage of any single 
rotation. The manual isn’t explicit about 


= If Vcache can’t find 
free time to write 

to disk, it sounds a 
*‘snooze alarm’’ every 
5 seconds until the 
writes are finished. 


this, but it offers a buffer size of 8K as a 
possibleexample; 8K will be right for most 
AT disks. 

Vcache uses the same buffer for storing 
its delayed writes and lets you specify a de- 
lay value of | or 2 seconds—or no delayed 
writes at all. If the program can’t find free 
time to write to uisk, it sounds a “‘snouz 
alarm’’ every 5 seconds until the writes are 


ND sour FILE 


Veache, Version 4.0 

Golden Bow Systems 

2870 Sth Ave., #204 

San Diega, CA 92103 

(800) 284-3269 

(619) 298-9349 

List Price: $59.95 

Requires: 256K RAM, 
IBM PC/XT/AT, PS/2, or compatible, DOS 
2.0 or later. 
In Short: The second-fastest cache tested, 
Veache performed very well in read and wnte 
tests. especially with large records. Offers a 
small but sensible set of options and jow 
memory overhead, and is easy to use. Not 


copy protected 
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finished. You can turn off the snooze 
alarm if you prefer to get some sleep while 
the cache waits its turn to write. It also tries 
to intercept Ctrl-Alt-Del and finish all de- 
ferred writes before rebooting. 


CACHING 12 DISKS _ If your disk uses a 
device driver rather than standard BIOS 
calls, Veache will cache it anyway. It lets 
you cache up to 12 such disks as long as no 
more than four device drivers are in- 
volved. Unfortunately, the current version 
won't let you cache a Bernoulli Box and a 
hard disk at the same time; it caches the 
hard disk only. Veache will successfully 
cache a Bernoulli box if there’s no hard 
disk in the system. A command-line op- 
fion lets you cache nonstandard disk parti- 
tions larger than 32MB, but no special op- 
tions are required to cache disks 
partitioned with Golden Bow’s Vfeature 
software. 

The VKETTE floppy disk cache 
queues writes so fast that you retum to the 
DOS prompt before the drive light goes 
off. Separate programs also included on 
the disk speed screen writing and the key- 
board typmatic rate. 

Vcache’s manual is short and sweet. 
You don’t have to waste time tuning this 
cache to meet your needs, but you can gain 
alot of time using it. PC) 


Edward Mendetson is a conribaing edi- 
tor of PC Magazine. 
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HeadStart II: 


At Vendex we designevery Expandability. The HeadStart IIT’is engineered 
computer asa complete for your future applications. It has been designed to give 
system. We inte- you 3 empty full-sized expansion slots for networking or 
Soa eval accommodating the many diverse peripherals that are 
grateperipherals = available today and tomorrow. 









usually offered Infact, the HeadStart II istruly OS/2 ready:Youcan | 

only as options. add two full megabytes of RAM without having to buy | 

All you have to any additional boards. , 

54 and 3 ise add is electricity. Flexibility. Virtually any combination of LE 
So your HeadStart III’ is peripheralscanbe attached withoutever a 


productive from the moment you open the box. irae arta e 


Convenience.The HeadStart III’ incorporates both mouse portand even 
a1.2megabyte5.25-inch anda 144 megabyte 3.5-inch apame portare 
floppy drive, both standard, so you don't have to Be standard. 
choose between the two, Our’‘bridge Ae 
technology” lets you boot a disk from MSIE 
either drive and software ae 
select your drive 
configuration. 

Inaddition, thelow 
profile and small foot- 

rint of the HeadStart 
T make it ideal for 
eventhe smallest 
workstation. 


Performance. 
The heart of the 
HeadStart systemis a : 
12MHz 80286 processor with a hefty one 
| megabyte of standard RAM. Our hard drive system 
| detyers full od mepAbytesot terns 























Value. Going beyond DOS whichis 








28 milliseconds with astonishing to Linterleave. | of course standard, an unprecedented package of 14 name | 
But we don't stop there, | brand programs worth thousands of dollars areincluded | 
True 16 bit built-in VGA Graphics is component SREB AMI Dem ELE 

matched for high s Serre Serer Support. OurPC. COACH, nationwide toll-free 

type keyboard hasbeen tailored for speed and durability. hotline is available free to registered owners. 











One system 
with 

unlimited © 

possibilities 


— 


Call toll-free... 
1-800-882-1888 


 —  Tofind the dealer 
=> nearest you or 
for more infor- 
mation about the 
HeadStart IIT'and 
our full line of advanced 
computer systems. 












SPECIFICATIONS 


MICROPROCESSOR: Intel B0286-12 HARD DRIVE: 32.1 megabyte, 28 milllseconds, 





SPEED 12MHz/BSwitchable 1tinterleave 
BIOS Award « BUILTINRAM I Megabyte BUILTIN INTERFACES: Parallel, 2- RS232 serlal, 
EXPANDABLE TO: 3 megabytes mouse, jaystich 


EXPANSION SLOTS: 3avallable ¢ MOUSE: Standard 

i ¢ SOFTWARE DOS 4.0, GW Basic, HeadStart Advanced 

KEYBOARD. 101key PS:2compatible Environment, Floppy Driver, Framework M1, 3-D Graphics, 

GRAPHICS VGA Antosyne AT Land Compater-EEZ Tatorial Software, Xtree hard disk 

FLOPPY DRIVES: one 5.25" 1.2 megabyte, manager, Publish-it! Chessmaster 2000, Sptash VGA palat 
one} $91.44 megabyte propram, Boohraark, plas Twietand Shout. 


POWER SUPFLY; 145 watts 110/220 switchable 








ademark of Vender Technologies. Inc IBM ia 
W re trad rks of tt, 






Built to be compatible with you™ 
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The Only 


Board Desktop 
Publishers 


Will Ever Need. 











Introducing the first in a completely But that’s only The Tetal Picture 
innovative line of products designed half the picture. For Desktop Publishers... 
both affordable ee © _, Publishers’ VGA also incorpo- poor pated 
Publishers’ VGA™ from rates a video capture board or 
Willow Peripherals “frame grabber.” This allows Publishers’ VGA is the only 
Inc. It's the first you to preview images from your peripheral that offers desktop 
peripheral that’s a video camera or tape playeron your _ publishers the benefits of a VGA 
VGA board and PC monitor, and save or “g and a frame-grabber in one 
frame-grabber in one package! them in 1/60th second for imme- package. Willow Peripherals Inc. is 
diate use in your newsletter, prepared to stand behind this 
brochure ... whatever document breakthrough 
os VGA Brilliance... you need! : 
And Beyond : 
Publishers’ VGA gives you the The VGA/Frame-Grabber 
brilliant Advantage: 
graphics your From Screen Te Page, 
desktop Instantly! 
Pan 4 Let’s say you want to incorporate an 
offers the same image ~ a document. diiehy 
; your video camera or tape player to 
afncellent resolution your Publishers’ VGA card. 
have Because it’s a true VGA, Publishers’ 
ment users come to expect VGA can send i males 


from the industry's leading VGA's 
— 640 by 480 pixels with 16 colors, 
or 320 by 200 pixels with 256 







your PC screen before they are 
captured. There's no need to 
purchase a second monitor to pre- 





colors with 256K. (With 512K, you Sa ; product with 
can support 1024 by 780 pixels ap ates re saved. 100% testing and a three-year 
resolution with 16 colors or 800 by en you Lindt anumage so performance warranty. 
600 pixels with 256 colors.) a eat And at $699, Publishers’ VGA 
Publishers’ VGA document simp a is priced up to $1000 less than a 
is 100% register oe t ea an comparable VGA and frame- 
and BIOS thei : grabber combo. It’s unquestionably 
compatible with all Tea f Se the desktop publishers’ best value. 
preceding video Youri Gas For order information, please call 
standards including four image can be 1-800-444-1585 ext. 85. MasterCard and 
EGA. CGA saved in virtually any VISA orders will be accepted. For further 
id ae accepted graphics technical information, call the number 
Hercules. It will format. includi above and ask for Lee. Dealer inquiries 
run on any sUNCIUCINS welcome. 
IBM PC, XT. TIFF, PCX, IFF, 
AT, PS/?2 v and EPS. Once ‘ 
Model 25 and pest oa wre 
Biion peices like Detine 
compatible. Paint II and Pub- 
lisher's Paintbrush. Publishing Peripherals 
Then build it into r* Aad cal Price 
fe your document tl Practi a a 
aa, With publishing 190 Willow hve: Bronx, NY 10854 
software packages 
like Aldus® Pagemaker or Ventura® Renan ape operant tee ee 


Publisher. 
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‘Weenere 
Pubischer Venture Sedfteare irebvet + Coherad 
Detese Pact Ii Elocttomss Arm Canon and CancvmasnC an USA 
tncaporand 
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DMPROMISING 
SOLUTIONS 


. You're not the only one who covets the sharp, detailed 
. graphics displayed on the screens of high-priced com- 
’ puter-aided design (CAD) workstations. IBM, too, 
recognizes that there's no substitute for high-resolu- 
tion images. To bring | ,000-plus lines—the generally 
accepted minimum for design work—to the PC mass 
market, IBM has developed the 8514 display system, 
comprising both a monitor designated by that number 
and the 8514/A display adapter. 

Depending on who’s talking, the 8514 system is ei- 
ther the next important standard in PC displays or a 
substandard system that offers too little for too much. 
According to those who hold the former view, the 
8514 system offers a workable compromise between 
sharpness and cost. It achieves on-screen resolution 
high enough for true CAD use without demanding the 


With an 8514/A display adapter and an 8514 monitor, 
——— your Micro Channel PS/2 system can achiev 
on-screen resolution that’s good enoug 
But does this new standard re 
a truly workable compromise between 
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price of exotic display technologies. Those 
who hold the latter view say that 8514 is 
neither sharp nor cheap enough. It’s not 
such a big step up from VGA, they con- 
tend, yet it costs more than a low-end Mi- 
cro Channel system unit. 

Which of the two views tums out to be 
correct will probably depend mostly on 
whether the compatibles industry takes up 
the 8514 standard. Competition should 
drive prices down and make 8514 the most 
affordable display system with real CAD 
potential. 

Moreover, it will take the compatible 
manufacturers to move the 8514 system 
from PS/2s to classic bus PCs and ATs. 
The IBM 8514/A display adapter is avail- 
able for only the Micro Channel, and IBM 
has renounced any plans to build an equiv- 
alent for the AT bus. 

Whether the industry will embrace the 
full standard is still open to debate, but this 
review of 8514 displays shows that at least 
half the problem is nigh to being solved. 
Monitors capable of handling 8514 images 
are already available in force, and they add 
little if any price premium over the de- 
mands of ordinary VGA graphics. This is 
due in large part to the modest pretensions 
of the 8514 system, designed to be an af- 
fordable technical step above ordinary 
VGA resolution. 

In fact, for many manufacturers of 
compatible displays, the extra cost of 8514 
compatibility is just about nothing. All that 
the new monitor standard requires is a new 
cable. Both the horizontal and vertical 
scanning frequencies used by the 8514 sys- 
tem are well within the range of many ex- 
isting multiscan displays. If you already 
own one with enough range, you can sim- 
ply unplug it, slide its inputs over to your 
8514/A display adapter, and put two and a 
half times as much information on your 
screen. You can also bet that those multi- 





scan models that fall shy of the needed fre- 
quency reach are being tweaked by engi- 
neers to handle the new 8514 signals. 
Under the real 8514 standard as pro- 
mulgated by IBM (which offers no multi- 
scan displays), backward compatibility 
with VGA is a necessary part of all 8514 
displays. For instance, IBM’s own 8514 
display, although not truly a multiscan dis- 
play, works under all the modes available 
with the VGA video standard. You can | 


plug an 8514—or an exact match from a 
compatibles manufacturer—into your 
computer’s VGA system today. When you 
need (or can finally afford) the added reso- 
lution of the entire 8514 system, just buy 
the 8514/A display adapter, and you’ ll get 
better on-screen quality. 

There’s another side to the VGA com- 
patibility of the 8514 standard. Unlike oth- 
er IBM display systems, just adding in a 
new adapter is not enough to put higher 
resolution on your screen. 

Without specially written software, 
8514 displays act as though they were ordi- 


Without specially written 


software, 8514 displays 


act like ordinary VGA 
monitors and the higher 
resolution of the new 


system is wasted. 


nary VGA monitors. Their higher resolu- 
tion comes into play only when the appli- 
cations that you’re using take advantage of 
the special features of the 8514 system. 
Run your favorite word processor or 


spreadsheet, for example, and you'll be | 
looking at an ordinary VGA image on a 


much more expensive display. If you don’t 
have software that calls for an 8514 display 


system or you don’t plan on buying any, | 


the higher resolution of the new system 
will be wasted. 

The 8514 display system can also oper- 
ate in conjunction with the VGA built into 
your PS/2 and your VGA monitor. When 
you mun ordinary VGA software, both your 
8514 and VGA monitor will display the 
same image. Once you shift into 8514 
mode, the 8514 will show its high-resolu- 
tion image independently of your VGA 
display. Programs can be written to put 
one image on the VGA display and another 
on the 8514, both in full color, for a true 
two-display system. 








THE EVER-EVOLVING PIXEL More 
than the 8514 display, the heart of the new 
IBM video system is the 8514/A display 
adapter. The 8514/A sets all the operating 
parameters of the system, determines its 
resolution, and offers a unique program in- 
terface. 

From the standpoint of the display, 
however, the 8514/A display adapter looks 
like a simple extrapolation of the VGA 
system. As with VGA, the 8514 system 
uses analog signals. Under both the VGA 
and 8514 standards, the analog video sig- 
nals vary from zero volts (which leaves the 
screen black) to 0.7 volts for full intensity 
on the screen. The new standard is built 
around the same digital-to-analog convert- 
er (DAC) that allows for 256 different col- 
ors on the screen, drawn from a potential 
palette of 262,144, when the 8514/A 
adapter is topped off with its full memory 
quota. As with VGA, the 8514 video sys- 
tem also allows for monochrome displays, 
automatically mapping colors to 64 shades 
of gray on the screen. 

The 8514 standard differs from VGA in 
its resolution. Where VGA systems oper- 
ate at four resolutions—640 by 350 pixels 
for compatibility with EGA software, 640 
by 400 pixels for compatibility with CGA 
software (by double scanning 640 by 200 
pixel images), 640 by 480 pixels for VGA 
graphics, and 720 by 400 pixels for VGA 
text—the 8514/A display adapter adds an 
additional level, 1,024 x 768 pixels. The 
increased resolution results in a 250 per- 
cent increase in the number of pixels on the 
screen, from 307,200 in VGA graphics 
mode to 786,432 with the 8514 standard. 
That increase demands a wider bandwidth 
from the 8514-compatible displays, be- 
cause the dot-clock frequency has moved 
up from the 25 MHz used for the VGA to 


| 44 MHz for 8514. 


Note that many of the displays re- 
viewed here claimed bandwidths more 
modest than the demands of the 8514 dot 
clock. Several manufacturers list the maxi- 
mum on-screen resolution of their prod- 
ucts as somewhat less than that of the 8514 
display system. In theory, such a shortfall 
should result in a lack of on-screen sharp- 
ness. The edges of lines and characters 
should appear less well-defined, even 
fuzzy. 

In testing, however, none of these dis- 
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plays demonstrated an obvious inferiority 
attributable to inadequate bandwidth. 
Only when we minutely examinined the 
screen did differences become discernible, 
and in every case these differences were 
less noticeable than the misalignment 
(misconvergence) of the display. In all of 
the 8514-compatible displays reviewed 
here, convergence—not bandwidth—ap- 
pears to be the major obstacle to on-screen 
sharpness when operating under the 8514 
standard. 


SCANNING WITH PERSISTENCE 
Beyond bandwidth, the 8514 system also 
requires different vertical and horizontal 
frequencies than are used by the VGA 
standard. The horizontal scanning fre- 
quency is stepped up from VGA's 31.47 
kHz to 35.52 kHz in the 8514 standard. 
»The change in vertical rate is more com- 
plex. The 8514 standard reduced the verti- 
cal frequency (frame rate) to 43.48 Hz 
from the 59.94 Hz used by VGA. But 
8514 displays are interlaced, so the actual 
image is vertically swept twice for each 
frame. All other IBM displays are not in- 
terlaced. 

An interlaced display scans down the 
face of the tube twice for each image frame 
it displays. Each time it scans down, it 
traces out every other scan line. On the 
first pass, it might illuminate the odd-num- 
bered scan lines; on the second pass, it will 
scan even-numbered lines. 

Interlacing permits greater on-screen 
resolution with narrower bandwidth sig- 
nals. Minimizing bandwidth is important 
because once the dot clock gets much 
higher than that used by the 8514 standard, 
the normal transistor-transistor logic 
(TTL) circuits used in the PC are not good 
enough. Emitter-coupled logic (ECL) 
chips must be used instead, and they are 
expensive both in cost and in the power 
they require. 

One way of trimming the signal band- 
width is to lower the frame rate, or refresh 
frequency, by the same number of times 
per second that the image is being scanned. 
The frame rate of any video standard is in- 
evitably a compromise. Cost consider- 
ations argue for a low frame rate. Quality 
demands a higher ratc. The frame: rate can- 
not be made too low, because when it falls 
below 50 or 60 Hz, you can see the on- 





Interlaced display 


An interlaced display system 
such as the 8514 scans 
alternating lines of the screen 
using two passes to produce the 
whole mage Each pass occurs 
In ‘ee second, producing a 
complete image in the same ‘/o 
second a noninterlaced display 
would take If the phosphors that 
were illuminated in the first pass. 
do not persist long enough for 
the second pass’s lines to be 
drawn, the screen will appaar to 
flicker 








Noninterlaced display 


A noninterlaced display system 
such as the VGA traces each 
scan ine in succession from top 
te bottom. This procedure #s 
accomplished in less than ‘/s 
second, so the viewer perceives 
the image as a whole before it is 
altered. 


screen image being traced. 

interlacing makes this phenomenon 
less obvious because double scanning the 
image apparently increases the frame rate 
by a factor of two. Instead of 44 Hz, the in- 
terlaced 8514 display appears to have a 
frame rate of 88 Hz. 

Interlaced images may still flicker—the 
perception of flicker is quite subjective and 
varies from person to person—and the ef- 
fect is most noticeable when the screen is 
viewed at close range. To eliminate the last 
trace of flicker, manufacturers often use 
medium: or bong-persistence ‘ 
For example, IBM chose medium-persis- 
tence phosphors for its 8514 display. 














Phosphor dots on most video screens 
glow only a few milliseconds longer than 
the period during which they are struck by 
the scanning electron beam in the display 
tube. (The beam itself lingers over dots but 
briefly—about 35 nanoseconds in most 
VGA modes and only 22 ns. under the 
8514 standard.) Long-persistence phos- 
phors may stretch the time of that glow to 
100 ms. or more, holding the light over the 
flash of several frames (which, under the 
8514 standard, last about 23 ms. each). 

Long-persistence phosphors have their 
own problems. They don’t glow as. bright- 
ly as short-persistence phosphors, result- 
ing in dimmer screens. And their images 
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decay so slowly that they can leave ghostly 
trails on the screen. With long-persistence 
phosphors you trade one irritation (flicker) 
for another (image lag). 


SOFTWARE CONSIDERATIONS 
From the standpoint of your programs, the 
8514 video system appears entirely unlike 
anything IBM has marketed before. In- 
stead of using BIOS instructions or direct 
movement of data into display memory, 
the 8514 system incorporates its own 
higher-level language called the Applica- 
tion Interface. This language allows the 
8514/A to take over some of the work usu- 
ally left to the host system’s microproces- 
sor. For instance, instead of making the 
microprocessor calculate every dot on a 
line to be drawn across the screen, the 
8514/A will draw the line itself from a few 
relevant parameters supplied by the host 
system. In effect, the 8514/A acts like a 
display coprocessor, speeding up not only 
the rate at which images are drawn but also 
the entire computer, because its labors are 
favorably divided. 

The 8514/A Application Interface is at 
its best in CAD applications. However, the 
display adapter also includes support for 
proportionally spaced and downloadable 
fonts that will likely prove handy i in desk- 
top publishing and related 

IBM intends to make the Application 
Interface of the 8514/A into an industry 
standard. That means that future products 
(at least those from IBM) should also use 
the same instructions to accomplish the 
same on-screen purposes. New, higher- 
resolution products (such as those that do 
away with pesky interlacing) can be creat- 
ed that will remain compatible with soft- 
ware written to use the 8514/A Application 
Interface. Moreover, manufacturers of 
display adapters compatible with the 
8514/A should not have to worry about ex- 
actly duplicating IBM’s hardware: com- 
patibility with the Application Interface 
should be all that’s necessary—at least in 
theory. 


Unfortunately, the Application Inter- 
face is not uniformly fast at everything. 
For many operations the old-fashioned 
way of doing things—moving bytes di- 
rectly into video memory—is much faster 
than going through the interface. (Some 
sources indicate that direct writing aver- 
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ages four to five times quicker.) Conse- 
quently, what may be the most important 
8514/A application, the OS/2 Presentation 
Manager, will sidestep the Application In- 
terface. 

Because of the design of OS/2, howev- 
er, the failure of Presentation Manager to 
use the Application Interface does not 
mean the manufacturers of 8514/A-com- 
patible display adapters will have to exact- 
ly duplicate the IBM hardware. Under the 


The 8514 standard 
as it exists now pushes 
many 8514-style displays 
to their limits. It 
appears to be a 


development plateau 


rather than a final goal. 


OS/2 model, driver software will help any 
hardware product achieve Presentation 
Manager compatibility. 

From the standpoint of buying an 8514 
display, the display adapter interface situa- 
tion is a mixed blessing. Display adapter 
manufacturers that elect to transcend the 
interlacing of the 8514/A yet maintain 
software compatibility through the Appli- 
cation Interface may make products that 

higher bandwidths and won’t work 
with today’s 8514-style displays that lack 
multiscan abilities. 

Then again, the 8514 standard as it ex- 
ists now pushes many such displays to 
their limits. The 8514 standard appears to 
be a development plateau rather than a fi- 
nal goal. Nevertheless, it’s probably a safe 
investment for at least the next year or two. 


STANDARD SIGNALS The 8514 dis- 
play standard goes beyond dots and Hertz, 
however. Under the IBM stamdand, both 
the monitor and the display adapter have 


means of signaling to the other its identity. 
The monitor uses a set of three special con- 
nections on its interface cable. Combina- 
tions of these signals indicate whether the 
connected display is an 8503 monochrome 
display, 8513, 8512, or 8514 color dis- 
play. From these signals the 8514/A dis- 
play adapter knows what colors and fre- 
quencies the display can handle, and it 
won’t send out anything that’s incompati- 
ble with the display. 

At the other end of the connection, the 
display adapter signals to the display its 
operating mode by changing the polarities 
of its vertical and horizontal synchronizing 
signals. This indication tells the display the 
number of lines in the displayed image so 
that the display can properly adjust the size 
of the image. 

The 8514/A display adapter supports 
images made from four different numbers 
of lines. Its EGA-compatible mode oper- 
ates with 350 lines. Both its double- 
scanned CGA-compatible and VGA text 
mode operate with 400 lines. VGA graph- 
ics images are made with 480 lines. And 
8514/A images have 768 lines. 

If the display doesn’t adjust to the vary- 
ing number of lines in the on-screen im- 
age, graphics may take on odd shapes be- 
cause the aspect ratio of the screen may 
drastically change. For instance, whereas 
a circle drawn in the 768-line mode of the 
8514/A would look perfectly round, in the 
350-line VGA mode that circle would tur 
into a flat ellipse. The sync signaling 
scheme allows the display to shift its verti- 
cal gain (which determines how tall the on- 
screen image is) to correspond to its oper- 
ating mode and keep shapes consistent. 

Some displays do not follow the IBM 
sync signaling scheme but rely on other 
methods to properly adjust the height of 
the on-screen image to reflect the operat- 
ing mode. Some displays make no allow- 
ance for the various operating modes. 

If you frequently shift between modes, 
you probably won’t like working with this 
last kind of display. If you choose a mode 
and stick with it—for instance, if all you 
do is run a design program all day—you 
may not be bothered by such shortcom- 
ings, particularly should the display make 
height and width controls available to you 
ratio. 
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THE BEST WAY 
TO SEE THE FRUITS 


OF YOUR LABOR. 





Seiko Instruments’ CM-1430 Monitor offers you the 
finest color image of any monitor available today. 


More precise focus, Better contrast. A brighter 
picture. The richest colors. No other color monitor 
made today offers your IBM® XT, AT, PS/2™ or com- 
patible system a better image than that produced 
on our Super Fine Pitch™ Black Trinitron™ screen. 

The CM-1430 Color Monitor is compatible with 
CGA, MDA, HGC, EGA, PGC, MCGA and VGA 
software modes. It also supports the IBM 8514/A 
graphics adaptor in resolutions as high as 
1024 x 768. So it's ready for the next generation 
of video standards even before you are. 

And, to make compatibility even easier, the 
CM-1430 automatically switches itself to work in 
whatever mode you're using. So now, all of your 
applications can be handied by just one high per- 


formance yet very affordable monitor. You'll never 
have to spend money upgrading or adding extra 
boards again. 

Of course, the color monitor with the best pic- 
ture is backed by the company known for quality 
— Seiko Instruments. Call today for the name of the 
Seiko dealer nearest you. And see for yourself how 
the fruits of your labor can now blossom with more 
vivid, life-like colors than ever before. 

Inquiries, call Bob Clark (408) 922-5900. 


Seiko Instruments 


CIRCLE 490 ON READER SERVICE CARD 
Seiko instruments USA, Inc. PC Products Division (406) 922-5800 


© 1988 Sek Insruments USA. 15M and PS/2 aro cegstered Irademerie of IBM Corp. Super Fine Pach and Tintron ere reqsstered rademertss of Sony Comp. 





Use it or 
lose it! 


Use 
DataSaver 


standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 


* Constant AC line protection 
against power disturbances 
and interruptions. 

° Bulit-in spike/translent 
suppression and EMi nolse 
filtering. 

e Powerful sizes to protect any 
system from the eariiest Apples 
to the leleet PS/2's. 
International models, aiso. 


For more information, cali: 
TOLL-FREE 800/332-3440, 

In California, cail 805/541-4160. 

Or write to us at the address beiow. 
GSA No. GS 00K-87-AGS5393 PSO1 
Dealer/VAR inquiries invited 


Cussts Syetsms Corporstion 


3440 Roberto Court 
San Luis Obispo, CA 93401 
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Used wisely, vertical and horizontal 
size controls (also known as height and 
width) can help you adjust the image on a 
display screen to your taste. Some people 
prefer making the image as large as possi- 
ble so that it nearly spills over the edges of 
the bezel. With many displays, however, a 
more modest image size looks more geo- 
metrically accurate. The inevitable curva- 
ture of the screen can make lines near the 
screen edge look distorted. Reigning in the 
image helps ensure against odd-looking 
images. If you don’t have size controls, 
your flexibility is limited. You must accept 
the image as it was set up at the factory. 

Horizontal and vertical positioning 
controls allow you to move the active im- 


As with any display 
standard, the size of the 
monitor you choose 
depends more on your 
application and personal 


preference. 


age area across the face of the display tube; 
for instance, you can adjust it so that the 
black border is the same width on every 
edge. If a display is properly set up at the 
factory, such controls might be superflu- 
ous, but their absence can leave you short 
on flexibility. 


CHOOSING A DISPLAY As with any 
display standard, the size of the monitor 
you choose depends more on your applica- 
tion and personal preference than on any 


technical consideration. Most CAD sys- | 


tems tend toward having larger displays, 
and the 8514 display itself measures a gen- 
erous 16 inches diagonally. Using bigger 
displays helps make details clearer. Ex- 
tremely large displays can dominate a 
desk, however. They may not be desirable 
for typical business applications, because 
you may have to sit far back from your 








desk in order to view them more easily. 

Available 8514-compatible displays 
span a wide range of screen sizes. The 
smallest produce an image that measures 
little more than | 1 inches diagonally. The 
largest use 20-inch tubes, giving more than 
twice the viewing area across 17 inches of 
active display. 


COLOR OR MONOCHROME? As 
with VGA, the 8514 standard is not re- 
stricted to color displays but allows the use 
of monochrome monitors almost inter- 
changeably. For applications in which col- 
or is not critical (such as desktop publish- 
ing), a monochrome display can be an 
excellent choice. Single-color systems are 
not only substantially less expensive, cost- 
ing about $350, but also should be relative- 
ly free from image problems. 

The 8514-compatible displays re- 
viewed here varied not in color capability 
or on-screen resolution but more in the 
quality of their images and the compatibili- 
ties they offered. For CAD applications 
image geometry and aspect ratio are criti- 
cal to ensuring that the shapes you see rep- 
resent exactly what your software draws. 
Alignment is an indication of the care and 
quality of construction. It also limits the 
maximum resolution of the display. 

These displays vary most in the compa- 
tibilities they offer. All will work with 
IBM's 8514/A display adapter and with 
VGA video signals. Some will also oper- 


| ate with old-style digital signals (CGA and 


EGA) as well as with proprietary higher- 
resolution signals. Which of these compa- 
tibilities you need will be determined by 
what application you're going to use it for. 


AYDIN CONTROLS 
Aydin Controls Patriot 
VGA/20 


Like a great stone face, the front of the Ay- 
din Controls Patriot VGA/20 looms, a flat 
slab in front of a cube of electronics. The 
American-made $2,395 VGA/20 looks 
larger than its 184- by 19- by 19-inch 
(HWD) dimensions would imply. The 
bulky look is emphasized by the wide belt 
below the 20-inch (diagonal) display tube. 
An optional tilt-swivel adapter is available 
to push the VGA/20 further skyward. 





PC MAGAZINE 
200 













eo 


document — all ma sei 
Windows environment. 






Scan and re- 
a toolbox of fabulous features to work: Cut. 
Paste, Shrink. 











frame the precise area you want and then scan 


Pre-scanning saves ume and memory. Just 
only that area at high resolution. 





| You'll rarely have to reach for a manual. Thanks 
to context-sensitive help and graphically labeled 


options, learning ts effortless. 


PCP 


for Windows 







«  Scananimage, edit it, and paste 1 mto your PC 
amless 


scale the rages you need, then put 


Grow Text. Many, many more. 


Now you can work swiftly — with your 
other Microsoft® Windows applica- 
tions and with your scanner — to 
produce truly impressive images. 


Award-winning features. 

For starters, PC Paintbrush Plus™ 
for Windows brings you all the popular 
features that made PC Paintbrush® the 
world’s favorite graphic toolbox. 

You'll make freehand drawings with 
adjustable brush widths. You'll create 
instant lines, curves, and geometric 
shapes. . . cut, copy, and paste portions 
of your images, even if they're bigger 
than screen size . . . erase, tilt, flip, 
shrink, or grow them . . . zoom in for 
pixel editing or zoom out for viewing . . . 
add colors and patterns . . . and type 
headings or captions with special fonts 
in adjustable point sizes. You can save 
and load your images in PCX and 
TIFF formats. 


Scanning. The ZSoft way. 

PC Paintbrush Plus for Windows 
brings out the best in your scanner. 
First, ZSoft supports just about any 
scanner you can name. Second, a 
virtual memory technique lets you do 
full-page black and white scanning and 
editing with a 640K system. 

Next, get complete control of your 
scanner's capabilities. In an instant, 
you can adjust brightness and contrast. 
Change resolution. Select halftone 
patterns, page size and scan area. 
Choose a negative or positive image. 
Re-scale images (25 to 400 percent), 
And store frequently used scanner 
settings for convenient use. 


radomark ot cs Cx 
wank of Microsoft Corporation 
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brush 


Best of all, with ZSoft’s pre-scan 
feature, there’s no more trial-and-error 
scanning! Just do a quick pre-scan to 
get the full image on your screen, place 
a frame around the portion you want to 
edit, and then scan only that portion 
at high resolution. 


Seamless creativity. 

Move freely between PC Paintbrush 
Plus and other applications - 
collecting, combining, editing and 
pasting images as you go. For example, 
scan a new character while editing a 
font with Publisher's Type Foundry™ 
Edit an image while designing a 
newsletter with PC Pagemaker®. And 
discover dozens of other benefits from 
multi-tasking. 


Effortless learning. 

PC Paintbrush Plus makes computer 
art amazingly easy for anyone. With 
context-sensitive help. Pull-down 
menus and icons. Graphically labeled 
“buttons”. Uncluttered screens. And 
of course, the familiar Windows user 
interface. 

The price for all this power and 
creativity? Just $149. So open the door 
- and Windows — to graphic freedom. 
Get PC Paintbrush Plus for Windows 
at your ZSoft dealer. 


© 1988 ZSoft Corporation 
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The plastic case of the VGA/20 is fin- 
ished in light beige except for the wide 
gray bezel that surrounds the dark gray 
screen that’s tinged with green. An anti- 
glare coating improves image contrast. 
Rack-mount and rectangular metal utility 
cabinet versions of the VGA/20 are also 
available. The VGA/20 eams only a Class 
A (business use) FCC certification. 

An analog-only display, the Patriot 
VGA/20 conforms with the three VGA 
modes (350-line EGA-compatible, 400- 
line CGA-compatible and VGA text, and 
480-line VGA graphics) as well as 


PC 


The squarish styling of the American- 
made $2,395 Aydin Controls Patriot 
VGA/20 makes it took larger than its 
18!/- by 19- by 19-inch (HWD) 
dimensions. An analog-only display, 
it conforms with the three VGA modes 
as well as 8514/A. 


8514/A. It accepts three discrete vertical 
scanning frequencies—60, 70, and 87 
Hz—and horizontal scanning frequencies 
from 31.5 to 35.5 kHz. 

One input connector is provided on the 
rear panel, a 9-pin D-shell. A removable 
cable (5-feet long) adapts the input of the 
Patriot VGA/20 to the 15-pin, high-densi- 
ty D-shell connector used by VGA- and 
8514/A-style display adapters. 


AUTOMATIC IMAGE-SIZING Per the 
8514 standard, the Patriot VGA/20 auto- 
matically determines its operating mode 








from sync polarity and properly sizes its 
image. For instance, we measured less 
than a %4-inch (diagonal) difference in 
CGA-compatible and 8514/A image sizes. 

Neither image size nor position can be 
adjusted by the user. The VGA/20 deliv- 
ered a 17-inch image (diagonal) across 
the 19 inches of the visible screen face. 
This image was centered on the screen, 
geometrically accurate, and close to per- 
fect in alignment (alignment errors in cor- 
ners approached | millimeter). 

The 0.31-mm dot pitch and 40-MHz 
bandwidth of the VGA/20 assure a sharp 
image. Its maximum claimed resolution 
matches the 8514/A standard, 1,024 by 
768 pixels. Although the brightness of the 
set proved somewhat limited, its sharpness 
was maintained throughout its entire illu- 
mination range. No image flare was appar- 
ent at high drive levels. 

The one area the Patriot VGA/20 
skimps on is controls. On the front panel, 
what looks like a single knob controls both 
brightness and contrast; the former is a 
thin, hard-to-grasp concentric ring around 
the solitary knob. A small rocker switch 
behind the top-right of the screen controls 
power; on the left side is a rocker switch 
that activates the degaussing circuitry. In 
addition to the power and signal input con- 
nectors, a single fuseholder completes the 
rear panel of the VGA/20. 

Overall, the Patriot VGA/20 is a good 
alternative to IBM’s 8514 for those who 
want a big display. 


DM 


thd FACT FILE 


Aydin Controls Patriot VGA/20 
Aydin Controls, 

414 Commerce Dr. 

Fort Washington, PA 19034 
(215) 542-7800 

List Price: Model 8921, with video interface 
cable: $2,395; Aydin VGA/1024 card, $695; 
till-and-swivel base, $175; plastic case, 
$150, rack mount, $110. 

Requires: Any VGA or 8514/A display 
adapter or compatible. 

In Short: A big-screen (20-inch tube) color 
display capable of handling all IBM graphics 
modes. Offers a bare minimum of controls 
for brightness, contrast, and power. 

GIACLE 687 ON READER SERVICE CARD. 
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ELECTROHOME LTD. 


Electrohome ECM-1910 


A big screen requires a big case, and the | 
case of the Electrohome ECM-1910 mea- | 
sures a squat 17 by 19 by 19% inches | 
(HWD), when sitting flat on a desktop. | 
(An optional tilt-swivel adapter for the | 
$2,895 display costs $106.) The pale beige 
plastic case, accented by a gray bezel | 
around the screen, has earned FCC Class B 
certification. 

A true multiscan display, the Japanese- 
made ECM-1910 accepts signals with ver- | 
tical scanning frequencies from 47 to 85 
Hz and horizontal frequencies from 15 to 
34 kHz. Both analog and digital inputs are 
provided with a separate 9-pin D-shell | gns Among hotel m the ares 
socket for each. A rear-panel slide switch |. the Land It you ride 
determines which of the two is active at | ng Islend ham to the East's 
any time. tb ofupscale) «= Casueway Bay 

To connect the analog connector to a | There youl) find some inter» 
standard VGA or 8514/A output, Electro- | of Fur pnd Jpanese dep 
home supplies an adapter cable measuring |e. hand Shoecmayhe the 
74 inches long, terminating in a 15-pin, | 
high-density D-shell. This cable proved 
interesting in itself: it's made from five 
separate, thin coaxial cables bundled to- 
gether. 
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A true muttiscan display, the 
Japanese-made Electrohome ECM- 
1910 measures a squat 17 by 19 by 
19° inches (HWD) when sitting flat 
ona desktop. The monitor is capable 
of accommodating various video 
standards, costs $2,895, and has 
earned FCC Class B certification. 


ELABORATE SET OF CONTROLS 
To accommodate the various video stan- 
dards that the ECM-1910 is capable of 
handling, Electrohome has placed a rather 
elaborate set of image-size and -position 
controls on the monitor's rear panel. A ma- 
trix of 16 screwdriver-adjusted controls 
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i\FACT FILE 


Electrohome ECM-19t0 
Electrohome Lid 

809 Wellington St. North 
Kitchener. Ontano N2G 456 

Canada 

(S19) 749-3158 

List Price: $2,895: ult-swivel base, $106: 
VGA-and-PS/2 cable, $99 

Requires: Any 8514/A or PS/2 display 



















handles both horizontal and vertical size | lowed under VGA and 8514/A (350, 400, 
and position for each of four operating | 480, and 768 lines) can be properly set. 
modes, as defined by the synchronizing | The shapes of other image types will vary, 
frequencies in the display’s inpul signal. A | with some odd aspect ratios appearing on 
horizontal frequency of 15 to 16.5 KHzsets | the screen. 
CGA mode; 18 to 23 KHz sets EGA mode: | = With 8514/A video, the best image we 
28 to 34 kHz sets VGA (which includes | obtained measured 16% inches (diagonal- 
PGC and 8514/A) mode; and 24 to 26.5 | ly) across the 18'/-inch visible area of the 
kHz defines a fourth, non-IBM mode. 19-inch display tube. When the image was 
ne , All VGA and 8514/A signals are han- | made larger by increasing its height, the 
in Short: A 19-inch multscan color display, ae 2 fs 
with both analog and digital inputs, that's | | dled by one mode and one set of size con- | top few display lines began to fall apart, 
compatible with the 8514/A display adapter trols. The ECM-1910 monitor does not | breaking into differently colored lines. 


and features a wide vanety of user controls. automatically size its image based on sync When overscan mode was activated by 
CIRC AS SEER LSA ae polarity. Asa result, the image size of only | arear panel push button, the image extend- 
one of the four possible image types al- 
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ed beyond the confines of the screen bezel 














Here’s our new show 


Of products to go, 
A gala selection 


For beginners and pros. 


0 3%" format available from us. Specify Computer Associates ... NCP 
when ordering. SuperCalc 5 1.0. $319. 
package Includes both 5'/” and 3*/2” Core International ... NCP 
disks. OCorefast2.0..... 95. 
8 3/2" format available from manufacturer by Crosstalk Communications . . NCP 
request. Call us for details. OCrosstalk XVI 3.7. . hase . 95 
CP—copy-protected; NCP—not copy- protected. OCrosstalk MK.4 1 . 124, 
‘Tax time 's here once again, and Turbo Tax is Dac Software ... NCP 
SOFTWARE back with all the tools you needto makefing | CDac-EasyPayroll3.0.... .. ... . 59, 
your federal tax return quick and easy. Included | ODac-EasyLight1.0........ . 6. 
We only carry the latest versions of products. are over 40 forms, schedules, and worksheets, ae Wenn al ed Vt) eee §9. 
Version numbers in our ads are current at press as well as an optional Visual 1040 mode (gving Deirina Technology .. 
time. you a graphical representabon of any form or @Per:FORM 1.0. ... . 159. 
schedule). Digital Research ... NCP 
Aldus ... NCP ; OGem Desktop 3.0 ..... 335: 
CPageMaker3.0.... ......... _ call | QuicicLink forms finder to find forms by CGem Draw Pius 2.01... 189. 
Alpha Software ... NCP Sth Generation ... NCP 
DAdvanced WOE cay $175. Fastback Plus 2.01 . 109. 
@AIphaWorks 1.0 (integrated package)... . . 115. Fox Software ... NCP 
DIALPHAMthree 1.0(dB3 file compatible). . 219. | ° Visual 1040 mode option alows you to fil fFoxbase Plus 2.1 (single user)... ... 209. 
American Smail Business Computers out and wew any form or schedule on BFoxbase Pius3862.1.. .......... 319. 
ODesign CAD 3.1 (NCP)... . 4 . 189. orees Funk Software ... NCP 
(Design CAD 3D 1.1 (NCP) 159.) ° a8 pa hve“) find the DSideways 3.21 (creates wide printouts)... 42. 
Techniques .. . NCP mates need, and yaminertohelp | worksheet Utities 1 ore -2-3 utilities)... .. 59. 
Pizazz Plus 1.2. : 75. PIDGES OCT SSONS @Inword 1.0 : 59. 
Ashton-Tate ... NCP @ Pants IRS approved dot matnx 1040 CiAllways 1.0 . 85. 
DBASE IV 1.0. _ call | * State tax packages also available isiNoteworthy 1.0 . : 49. 
Sign Master 5.11. 159 43. General Information . . NCP 
OBylne1.0....... . 199. ~ | GHot Line Two 20. . §7. 
CRapidFile 1.2. _ 21g | State Packages Personal/1040 6.0. . .each 32. | Generic Software ... NCP 
@MultiMate Advantage Il 1.0 . 299, OGenencCADD Levelt... 35. 
(Master Graphics 1.0... ... 299 @Genenc CADD Level 2 . % . 55. 
ODraw Applause 1.0........ 309. HTurbo er nenk Counc: i} $99. @Genenc CADD Level 3 1.05 . 109. 
OFramework 1.0........... . 489. WMReflextt.......00 0... ... 99. Chevel3 Dot Plate: 60.00... chee ees 35. 
Autodesk Sidekick Plus 1.0 . . 135. ©3D Solids 2.2. .. 189. 
BiAutosketch Standard 1.04... . 55. BSpnnti0...... . 135. Estimator. .  ...... i ie: .. 159; 
Barron's ... CP Quattro 1 OwSOQZ!Plus 1 0. Brera cote 165. OBasic Home Design3.0............... 35. 
BSAT (lest preparation program). . 35. @Paradox2.0.. .  ....... ‘ . Call OCADD Starter Kit (contains Level 2, Home 
Best Programs ... NCP Turbo Editor Toolbox 4.0...... . .... 69. Design, Workbook tutorial, & sample disk). 89. 
(Label Master 3.1 (maring label program)... 29. Turbo Database Toolbox 4.0.... . ..... 69 Harvard Associates ... NCP 
OReportManager5.0....  .... ... 99 Turbo Basic Editor Toolbox 1.0.......... 69. HPC Logo 3.0 2 .... Special 
CFixed Asset System5.0 .. ........ 359. WTurbo Basic Database Toolbox 10........ 69 Hayes ... NCP 
Bible Research ... NCP Blurbolighting1.0. 2 wwe. 69. &Smartcom 113.0. : ; . 69. 
OThe Word 4.2 (King James version)... .. . 159. "HSuperkey 1.1 se vdy os. eee eee 69. Hilgraeve Software ... NCP 
(The Word 4.2 (New International version)... 159. Bourbakd ... NCP OHyperACCESS3.31. =... 89. 
Bloc Publishing ... NCP 1 DIRG 2:11, Fon, Pee eheae edi: 49. Individual Software ... NCP 
DFormTool 2.01. 55. Publishing ... NCP mTyping Instructor Encore 2.13 .......... = 
(CoFom Filter 1.5 imines? : 3 89. DOFastax3 9. .......... . 35. OProtessor DOS 2.51 Vode 
Borland International ... NCP Broderbund ... CP #101 Macros for 1-2-3, WordPerfect 
®lurbo C Professional Pack {includes Print Shop 2.41 (includes Graphics Library 1) 39. and others each 42. 
ESSBMIDION) 50 6 sic aig» esctgsmingn ls ae So 169. DMemory Mate 3.01R(NCP)... ......... 45. Intuit ... NCP 
®iTurbo Pascal Professional Pack (includes Chipsoft ... NCP @Quicken2.0, wee 35. 
assembier)........ 169. BTurboTax Personal/10406.0. ... .. special Javelin ... NCP 
fParadoxOS/21.0... 0.000. w..eee 479. ®State Packages Personal/10406.0.... special AJavelin Plus 2 02 . 249. 
WIPO 2.0555. on. e 1s ped emesis 99. TurboTax Prosenes/1040 5.0 229 ~=—s Lotus... NCP 
BAlrboC2.0........ 99. Chronos Software ... NCP wAgenda 1. (eae Lark) cp. OM Meare = 
®lurbo Pascal 50...... 99. HWhoeWhateWhen (people, projects, time) 119. [1-2-3 2.01 (upgrade free to version 3,0). . 
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Do you need a solution 
For a muro confusion? 
Our techs can help you 

Dispel all illusions. 














HAO at ie ats . $109. Den Bricklin's Demo Program 2. . . . $99. 
DFreetance Plus 2.0... . .. 345. PC Connection Quarterdeck ... NCP 
@Manuseript 2.0... ... . 359. Software Special EIDESQView 212.55 ein eke sane ti tay ts 79. 
OGraphwniterll1.0..... . . 349. through Februery 28, 1989 TIDESQVIEW. 986! Sif du eS tailgate 115. 
MECA ... NCP DExpanded Memory Menager 4.2... .... 39. 
MCheckwrite Plus 1.0....... : . 29. ee toot Cv aan o- NCP Raferenca Software ... NCP 
Managing Your Money 5.0... . . 119. Logo OGremmetik II! 1.05 (electronic proofreader) 52. 
Andrew Tobias’ Tax Cut 1040 .... . 49. PC Logo is a very special and affordable OReference File 5.03 (pop-up DB meneger). 49. 
Meridian Technology ... NCP Reiay Communications 
OCarbonCopy Plus 5.0...... 115. . Logo ORelay Gold 3.0. . at | Senger 149. 
Micro Logic ... NCP thinking skills while developing the ability to Revolution Software ... NCP 
Olornado1.8.... ......... s. solve problems logically. VGA Dimmer (screen sever)2.01 ........ 19. 
Microlytics ... NCP PC Logois the perfect companion forthe Logo | MIDJ (diskmeneger)?.5 ................ 39. 
OGOter 1.0 (text retneval system)........ . 45. your children are learning in school. Now you Cruise Control 3.02..............00.. 39. 
OWordfinder 4.0 (electronic thesaurus) ... . . 35. can encourage your child's creativity and share Rightsoft ... NCP 
MicroPro i NCP in the discovery of ideas at home together hal Sa Oe. apy. \ eae ere 54. 
CWordStar Professional Release 5........ 259. Simon & luster ... NCP 
DWordStar 2000 Plus Rel. 3 (Personal Ed.) 259, | Te PC Logo package includes: Professional Thesaurus 1.0... ...... 79. 
Microrim ... NCP DTyping Titor IV... ok we tae ee 33. 
@IR:BASE for DOS (version 2.1).......... | De a Softlogic Solutions ... NCP 
WR:BaseforOS/2. 0 6... eee 599, ra sample Logo programs id utides OSottware Cerousel 2.02............... 49. 
Microsoft ... NCP step-by-step tuional for first-time users CDisk Optimizer 4.01 (w/Deta Guerdian) ... 45. 
r « Acomprehensive reference manual written fi 
DLearning DOS 2.0 ffor any DOS version) ... 35. O@Liberty1.1.........00.. cece eee 119. 
DWindows 286 2.1................... 69. by Logo experts DCubit2.02....0.0.... . 4B. 
| | * Support for CGA and Hercules Graphics ODoubleDOS 4.02... . » 45. 
cards OMagic Mirror1.0........... . §9. 
PC L0G03:0)? si: cts nian wale ets $55. SoftView ... NCP 
BilaxView (for 1988 taxes)... .......... 69. 
. . Software Group ... NCP 
@Excel 2.1 (requires 80286/80386 CPU) ... 319. OVP-Plenner Plus2.0 ................ $145. DEnable2.0. 3 ..... wee eee 399. 
Word 4.0 Network Version............. 499: OVP-Experti2.0iss. va os cae ee ares 145. Software Publishing ... NCP 
CD-ROM Paul Mace ... NCP [Professional Plen1.01..... Panties 3 59. 
Bookshelf 1.0 w/Amdek Laser Drive.... 799. OH/Test-H/Format 2.0 (hard-disk tools)... .. 49. OPFS:First Publisher2.0 ............... 79. 
Programmers Library 1.0............. 269. (Mace Utilities 5.0 (DOS utiities).......... 55. @PFS:FirstGraphics1.0......... ...... 96. 
LANGUAGES PIGIASO SA sictyca-cs oe Peer os esas 79. @PFS:First Choice3.01................ 99, 
Quick BASICMiS aiid feet ine ts 69 CNvelope 1.02. MER a os 29. @Professional Wnte2.0 ............... 125. 
QUICK C101 a tes re ee BOS 69. PCSupportGroup ... NCP Professional File2.0................. 189. 
Macro Assembler §.1............-.05. 99. OLightning4.62....  (.. 6 0..... eee §7, Office Writer6.0............. 00.00. 259. 
®Basic Compiler6.0.................. 199. SiLucid 3-D 1.22 eh) Pee ee eer 75. WHervardGraphicg 2.1... ............ 309. 
UP ASCal 4 Oi". Moose oes cies eh chen eens 199. Parsonics ... NCP @Harvard Graphics Accessories ......... call 
BRROrtaMAsti 0. tc os ohn om oncaca 289. CSmartNotes2.0........... 0 ...... 49. @iHervard Project Manager3.0......... 439. 
EC Comber Si sis ic co eee eS 299. OSeeMORE 1.02. ..... ©... eee 49. Spinnaker ... NCP 
BCobdI3.0...n ray... DYE. ee §99. CLook&Link1.01.....00. 1... wee 59. GResumeKit1.0............... 0.0 eee 25. 
Nantucket Software . - NCP OUultravision1.1....... died (1 MA Rea 79. CEightin-One1.1....0...........0000. 39. 
Clipper (Summer 87, dB3 Plus compiler) 429. O@BASE1.1.... Sat 11S: HOSP ash 1: Opes eho vese legends escdnnes 59. 
New England Software ... NCP Patar Norton ... NCP Pinstripe Presenter 1.0............... 115. 
WGrephin-the-BoxRelease2..  ...... 75. @Norton Editor 1.3............ : . 89. Springboard ... NCP 
BGS StaiOn 32M eee keen 159. WINortonCommander2.0... ..  ...... se CNewsroom Pro 1.0...............-5 . 45. 
MGBAnalytic1.0.  ........... . 105. WAdvanced Utilities 4.5 .....0 000.02... . OCertificate Meker.... 2 ......0..000.. w. 
Nolo Press ... NCP BClip Art 1 : 
OWillMaker3.0..........5. . 36. BCHPAR2.....0 ... 
North Edge Software’... NCP 1-800/243-8088 fba3 
OTimesiips 13.3. .... es . 119. Symantec ... NCP 
Owl intemational ... NCP eS PC Connection BSQZ!Plus 1.11. . ed eee Peer f 
OGuide2.0..... Petey 143. | 6 Mill Street 570M M4Word2.0....... . 2... 2.0... e eee 59. 
Paperback Software ... NCP (Bilmeeee) Marlow, NH 03456 Q&A Write 1.01... 119. 
OVP-Info 1.4 f . 65. 603/446-3383 FAX 603/446-7791 Grandview 1.0.....0....-.......... 175. 
For IBM Personal Computers exclusively. 
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If your workload’s appalling 


And the tax man ts calling, 
With programs like these 
There’s no reason for stalling. 












































OQ & A 3.0 (database, word processor)... $209. One Step Software ... NCP 
OBreakthrough Timeline 3.0............ 349. Golf Doctor 1.1 (improve your game)... . . 33. 
®Spreadsheet Analyst 2.5.......... ... 89, OGot's Best Pinehurst #2 4.0 (play the best)... 12. 
@Note-itPlus 1.02.................000. 49. (Golf Statkeeper 1.0 
WThink Tank 2.4NP . 2.0... eee eee 115. (includes USGA Handicapper).......... 27. 
Q&A Network ae 1.0 (requires Q&A) .... 179. 119th Hole Special 
TiMeker . (3 Golf programs above bundled with Mr Boston 
Scrapbook + 1 o Bi. 5 Coe ee 79. Micro Bartender’s Guide) .............. 79. 
HClickArt Business Images.............. 42. Mr. Boston Official Micro Bartender’s Guide. 18. 
BClickAnt Holidays... ...........0.00- 42. OMicro Video Companion 1.0............ 24. 
BEPS (PostScript) Illustrations ............ 79. The recreational starter lit that's just right for Oilake Control of Pay hy CS) Se eee as 24, 
The XTREE Co. ... NCP your PC. Parlor Software ... 
patie PYG T.O ott ty care eee ets os © Kraft Premium 3-Button Joystick with sal pre ca zatest Bh Bridge simulation). . 
TOPS ... NCP Centenng or float operation: has anetrafie | (ai require Hercules, CGA or EGA) 
. button on the top of the stick for ease of use 
Flashcard (AppleTalk network card; © Kraft Leisure Sutt Larry. .....0........0000. 25. 
1 year warranty)... 0.0 169. High Speed Adapter Card with six Space Quest il... eee eee 33 
switch allowing you to match the a oan 
NetPrint 2.0 (share printers)............ 119, | __Rosifon ee King’s Quest IV (512k version}........... 33. 
TOPS 20.0 eas 19. Clock speed af your machine upto 16 MHZ | feManhunter......... 00.0.0. . 33. 
TOPS Repeater (extends network)... ..... 132. @Polce Quest. . . . 33. 
Traveling Software ... NCP Police Quest ll... eee eee 33. 
Battery Watch 1.0(3'2" only)........... Leisure Suit Larry ll... 2.0... eee 33. 
@Laplink Mac 2.0 (Mac-PC transfer). . . 3D Helicopter... 6... eee ee 33. 
MLaplink Pius 2.1......... 0.000. c eee 85. Simon & Schuster 
WDGaKINk 2.21.22... peice cee eee ee @Star Tek: Rebel Universe ....0........ 29. 
True BASIC, Inc. ... NCP Sphere, inc. ... NCP 
OTrue BASIC 2.03 (now includes Runtime)... 57. Orbiter (shuttle synulation) ............. 27. 
®@True Basic Libranes . 2 6... 32. BIGATO (submanne smulation) ........... eo 
Vericomp ... NCP Tetris (addicting mind teaser)... 6.62.6... 4. 
WSotBytes2.0........ ee eee 35. (Falcon (F-16 simulation, reqs. graphics brd.) 2 
WSoltBytes 366 2.53.....00 0 eee 49. @4th & Inches (football simulation)... ..... $22. Spinnaker ... CP 
WordPerfect Corp. ... NCP Broderbund ... CP OSargon ttl (chess GAME) be aa 15. 
faWordPertect Library 20 ee time . EiWhere in the World is Carmen SanDiego? .. 25. DiKids on Keys (ages 3 to 9). . . 9. 
OWordPerfect§.0....... ....... ee . EiWhere in the USA is Carmen SanDiego? . .. 25. DFacemaker Gold (ages 3 to 8). . . 25. 
WordPerfect 5.0 Addit'l Network Stations... 84. BWhere in Europe is Carmen SanDiego?. ... 29. DiKindercomp Gold (ages 3to8).......... 25. 
@WordPerfect Office2.0............... 2695 BToy Shope. 8 th:cc cceameter nn were 8 Glos 39. SAT Preparation Program.............. 25. 
WordPerfect Office 1.0 Addit’l Network NIN Vivi ote tee tes embittered’ 35. OKidwriter Gold (ages 60 10).........4.. 32. 
SREMIOMIS Ee os Sten Gite etts Higa 84. mpUlimaV: tac: . 0. ee eee 39. CHomework Helper—Math (grades 7-12) ... 32. 
WordPerfect Network Server 5.0... . 349. Electronic Arts ... CP (reqs. graphics brd, = OCHomework Helper—Wning (grades 7-12)... 32. 
WordPerfect Executive ............... 129. MOne-on-One/Bird vs Jordan ............ 29. Stone & Assoc. ... NCP (reqs. graph. rd, ) 
Wordtech ... NCP @Chuck Yeager's Flight Simulator . . Algebra Plus (ages 3 toadul}.......... 27. 
OB 42:. Shep syste isles 119. @Chessmaster 2100 ............. . EiMemory Master (ages 2106) .. ........ 
Xerox ... NCP Earl Weaver Baseball........... . l?éMy Letters, Numbers, Words (2 to 6) 
OVentura Publisher 2.0..............00. Call MEMPICS: 2... ec cc naeas ee oe eee . Second Math (ages 7 to 16) ............ 
XyQuest ... NCP Mavis Beacon Teaches Typing ...... . Sublogic ... NCP 
OXyWite Ill Pius 3.54 w/Ada-Carte Menus .. 239. @Sentinel Worlds ...........0 0020-0 . Odet2.1 (requires EGAorCGA)........... 33. 
© XyWhrite Ill Pius Network Server 3.54... .. 399. @Grand Slam Bridge........ OScenery Disks.................05 each 15. 
Infocom ... NCP OSan Francisco Star bag la Diskin... 18. 
RECREATIONAL/EDUCATIONAL iZorkTogy.......... ...........-. 33. CJapan Scenery Di 15. 
Microprose ... CP The Learning ae . cP 
Accolade ... CP (reqs. graphics brd.) COF-19 Stealth Fighter (requires CGA or EGA) 39. BMath Rabbit (ages4io7).............. 26. 
BBubble Ghost... eee 22. OF-15 Stnke Eagle (equires CGA)......... 22. BReader Rabbit (ages4t07)............ 26. 
COT ae oe, ee ee 29. CiGunship (requires CGA or EGA) ......... 32, BWriter Rabbit (ages 6 to 12)............. 26. 
BHardball (baseball synulation) 11. Microsoft ... NCP True BASIC, Inc. ... NCP 
Bilestdrive (orving simulation) . . . 24 (OFtght Simulator 3.0 (reqs. graphics brd.)... 35. BKemeny/KurtzMathSenes.. = ..... 32. 
aiJack Nicklaus’ 18 Greatest Holes ........ 29. Mindscape ... CP XOR ... NCP 
BEGIANGIP MK! ops RR. auth es 22 EICOIONY VO ses 658 adele SiS sre ogee special CINFL Challenge2.0........... ....... 69. 
For IBM Personal Computers exclusively. 
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For computing that’s faster 


Or help with disaster, 


You'd be hard pressed to find 
A source that was vaster. 


HARDWARE 


Manufacturer's standard limited warranty 
period for items shown is listed after each 
company name. Some products In their lina 


may have different warranty periods. 
AST Research ... 2 years 
VOMin2CISIP.. 6... . $89 


SixPakPlus 64k cis (upgrades to 576k) 129. 
Advantage Premium 512k S/P(upgrades to 1 

Meg or 2 Meg wi ‘). . . Calt 
Advantage 2-386 (for PS/2 Model 80) . . Call 
RAMpage Plus 286 512k (for X T2B6/AT) . . Call 





PC Connection 
Hardware Special 
through February 28, 1989 


The New Microsoft Mouse 


Microsoft has built a better mouse with an 

all new look and feel With over one million 
Microsoft mice now in use, tt s easy to see the 
popularty of performance Choose among one 
of the following three software bundies with 
esther a Bus or Senal/PS2 interface 


design program 
° Merosoft Paintbrush and Mouse Menus 





Smartmodem2400..... .. 0.1... $49. 
Smartmodem 2400B (with Smartcom Ii) 449. 
Harcules ... 2 years 
Graphics Card PUIG: eta, te tay 189. 
Network Card Plus a TOPS DOS). ... 339. 
IncolorCard ww 229. 
Intal ... 5 years 
2400B ‘Modem (internal modem for 
IBM-PCIXTIAN):. (one oe 8s pede ee a hs 249, 
2400B Modem 2 (mternal modem for PS/2 
Models 50/60/80). 269. 
Inboard 386/PC w/1 Meg . tet 729. 
Inboard 386/PC Piggyback Card wi4 

ee ee : sb 


Meg . 
Inboard 386/AT Ok (req. installation kit) . 
Inboard Installation Kit (specify computer) ote 





RAMpage'! Plus MicroChannel 512k Above Board Plus 512k... ... .. . special 
(for PS/2 Models 50/60)... ........... call ® Microsott Windows 286 and Above Board2 Plus 512k......... . special 
Amdek ... 90 days Microsoft Paintbrush for Windows Above BoardPlusVO512k ... ... special 
LaserDnve-1 (external CD-ROM Drive) .. 629 (spectty Bus or Senal/PS2 intertace) coger Coprocessor (FAX board 
LaserDnve-2 (internal CD-ROM Dre)... 629 wthEssyCAD. toc... Star, | PM ee re - 769. 
Compucable ... 2 years Mouse ‘asyCAD . : Oofonal 2400 Baud Modem for connection 
2-Posttionswitch box. wee 29 Mouse wth Microsoft Paintbrush and Coprocessor.... 2.00.0... cece ees 229. 
3-Posttionswitch box. =... ws 39 MATH COPROCESSORS 
Cuesta ... 1 year 8087 (for IBM-PC&XT). ..... 105, 
Datasaver 400 Wat! (standby power backup 8087-2 (8 MHz, for PS/2 Models 25 & 0) 149. 
unitfortheAN). 6. 6 ek eae 459 80287 (for AT & XT286)........ 165. 
Curtis ... lifetime Irma 2 (3270 emulation board)........ $729. 80287-8 (for 8 MHz 80286 machines) . . . 239. 
ACCESSORIES eo. Tyear 80287-10 (for PS/2 Models 50 & 60) ..... 279 
Curtis CHIPCGO-1.. eee 6. Weare an authorized Epson Service Center. 80387 (for 16 MHz PS/2 Model 80). .... 439. 
Disk Holder DB-1 (hokds 505!” disks).... 8  FX-850(80col., 264 cps, 9pin)......... call 80387-20 (for 20 MHz PS/2 Mode! 80). . 499 
312" Disk Holder DB-2 (holds up 40 disks) . 8 —- FX-1050(136 col., 264 cps, 9pin)....... call yet «5! api oe Tyear 
312” Diskette Cleaning KitCK-2... ..... 16. LQ-500(80col,, 180 cps, 24 pin). ...... cal Masterpece .._...... . 94 
Pnnter Stand PS-1 . .. sa... 18  LOQ-850 printer (80 col, 264 cps, 24 pm).. call MasterpecePlus.. ...... . 109. 
Universal System Stand $S-3. Leesa: MRI 25. LQ-1050 pnnter (136 col., 264 cps, 24 pin) call Keytronic ... 3 years 
SHAMS MAUS! 05 5 coarse sites ees 25. LQ-2550 printer (136 col., 400 cps, 24 id call 101 Keyboard ............. ..... . 99. 
SOON TKR eke pie, ac 25. _LX-800 pnnter (80 col, 180 cps, 9 pin)... call 101 Plus Keyboard (enhanced layout) . . . . . 99 
DS-1 Switch Box (controls 2 printers) .... 33. Printer-to-IBM cable (6 leet). .. ...... 1S. Kraft... Syears 
CABLES Everex ... 1 year Three-button Joystick ....... special 
Smartmodem-to-PC Cable EC-7 (9 feet)... 17. 1200 Baud Internat Modem..... ...... 79. High Speed Joystick Adapter Card . special 
Printer-to-IBM cable EC-6 (9 feet)...... . 17, 2400 Baud Imernal Modem . 149. Adapter Card/3-Button Joystick Bundle. . 49. 
PS/2 Keyboard ExtensionCable EC-9.... 25. Sth Generation ... 1 year KYE International ... lifetime 
Keyboard Extension Cable EC-2 .... 25. Logical Connection 256k. . 449. Dyna Mouse GM6+ (w/Dr Halo Ill) . . 4. 
SURGE SUPPRESSORS Logical Connection 512k. . 499. Logitech ... lifetime 
Safestnp SP-3 (6 outlets; 1 yeat warranty).. 19. Hayes ... 2years Senes 2 Mouse (for PS/2 50/60/70/80).... . 65. 
Fittered SafeStnp SPF-3 ...... . .. 21. Personal Modem 1200 . 145 HIREZMouse(busonly)... 2 6.0.00... 89. 
Diamond SP-1 (6 outlets) 29. Smartmodem1200.. «ws «ws ws 299. Mouse w/Paint Show (bus or senal) 
Emerald SP-2.......... . 36. Smartmodem 1200B (with Smartcom Il)... 299. | Mouse w/LogiCAD (bus or senai). . 
Diamond Plus SP-1 Plus ..... 41. | Smartmodem 1200B (hardware only).. 265. + ClearCase Mouse (sena/only).... .. 
i ae A Se awe age 45. ScanMan (hand held scanner) . 
luby SPF-2 (6 outlets, EMI/RFI filtered, 6 ft Microsoft ... 2 years 
COND) at. rete. rsh tM 5 «Rodan 1- 800/243- 8088 Mach 20 (1 year warranty). =... ... 349 
Ruby-Pius SPF-2 Plus (w/FAX & modem Disk + Option (for Mech 20; 1 yr wrty.)..... 69 
protection) .. 69 ew PC Connection Memory + Option (for Mach 20; 1 yr wrty) 339. 
DCA ... 1year an | 6 Mill Street 570M Mouse wth Paintbrush (bus or sera)... special 
Irma 2 Micro Channel (for PS/2 Models neem Marlow, NH 03456 Mouse with Easy CAD (bus or senai). . specal 
50/60/70/80).. 9-6... 729 603/446-3383 FAX 603/446-7791 Mouse with Windows/286 (bus or senal) special 
IBM Personal Computers excl . 
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So bring on the snow! 
And let those winds blow! 


MSC Technoiogies ... lifetime 


OmniMouse (serial only; 1 year warranty). $57. 
PC Mouse II w/PC Paint+ (ous orsenal) ... 89. 
PC Mouse II w/Autosketch (bus or serial). 105. 
NEC ... 2yesrs 

Multisyne II (800 x 560 max. resolution)... 599. 
NSI Logic ... 3 years 

Smart VGA (Supports full VGA specs)... . . 239. 
Orchid Technologies ... 2 yesrs 

Tiny Turbo 286 (accelerator board) . .. 289. 
ProDesigner VGA (800x600 VGA Mode)... 319 
RAMquest Xtra 16/32 Ok gm rea Sag, 
PC Power & Cooling Systsms ... 1 year 
REPLACEMENT POWER SUPPLIES 

Turbo Coo! 150 (run 25° - 40° cooler)... 129. 
Turbo Cool 250 (run 25°- 30° cooler)... 169 
Silencer 150 (84% noise reduction) ...... 115. 
Silencer 200 (6996 nose reduction). ..... 149 
Turbo Cool 375. Path ay oes os 299. 
PC Support Group ... 1 year 

Breakthrough 286 Accel. Board (8 MHz)... 299. 
Breakthrough 286 Accel. Board (12 MHz). . 449. 


Prsctical Periphersis ... 5 yesrs 
1200 Baud Internal Modem (w/ProComm). 69. 


1200 Baud External Modem (mini)... ... 79. 
PiLink (parallel ine extender/32k) . .... 109. 
Microbuffer Inline (par print buffer/32k) = 135 
2400 Baud InternalModem... . ..... 159. 
2400 Baud External Modem 189. 
Princston Grsphica ... 1 year 

Ultrasync (supports CGA, EGA, VGA) ... 549. 
Max15 Monochrome Monitor . 269 
Safe Power Syatama ... 2 years 

Sate 250W (standby power backup)... . . 249, 
Safe 425W (standby power backup)... . . 369. 


Toshtbs ... 1 year 

P321SL printer (80 col., 216 cps, w/tractor) 529. 
T1000 Laptop (80C88, 6.4 Ibs., 5 hr. battery) call 
T1200 Laptop (80C86, 10 MHz, 20 Meg). . call 
T1200HB Laptop w/Backit screen... .. . 
T1200FB Laptop Dual Floppy System wiBacklit 
screen... call 
T3100120 Laptop (80286, 8 MHz, 20 Meg). oo 
T3200 Laptop (80286, 12 MHz, 40 Meg). . 


T5100 (80386, 16 MHz, 40 Meg)... .... a 
768k RAM Card for T1000 . 299. 
Video7 ... Syesrs 

VEGA Deluxe (supports 640x480) . 219. 
VEGA VGA Lael full VGA A specs) « . 287. 
FastWrite VGA . 379. 
VRAM VGA . 529 

DRIVES 

Alloy ... 1 year 

Tape System/2 (for PS/2 MicroChannel).. 299 
Retnever/40 (for 1BM AT & compatibles). . 349. 





Still PC in Marlow. 


IOMEGA ... 1 year 

Dual 20 Meg Bernoulh Box (8”) . .. . 
20 Meg Cartnge (8") 
20 Meg Tnpak (8”) 
Bernoulli ll Single 20 Meg Internal (5'4") . 767. 





Bernoulli | Dual 20 Meg External (514). bon 
20 Meg cartndge (5'4") .... «2... ...0. 

20 Meg Tnpak (514").. 0... ee 168 
C2! Cardi: 8 sini ete eR tae 169. 


PC2B Card (bootable card for PCIX TAT). pas 
PC4 Card (for PS/2 Mode! 50/60/70/80). . 
Mountain Computer ... 1 year 

40 Meg Internal Tape Drive (XT, AT or PS/2)379. 
40 Meg External Tape Dnve (XT, AT or 


PSA) 0a OM a Rae Nt 479. 
40 Meg External Tape Drive wiPower 

Supply (XT, AT or PS/2) . ... 569. 
Piua Deveiopmant ... 2 yesrs 

Hardcard 20 Meg (49 ms). . ... 549, 
Hardcard 40 Meg (28 ms)... .... . 689. 


Passport (20 or 40 Meg removable arives) . call 
Sesgats ... 1 year 

FREE PCTV® Hard Drive Installation Tape with 
the purchase of 20, 30 or 40 Meg Seagate 
arive for the 18M PC (not for AT). Specify Beta 
or VHS. 

20 Meg Internal Hard Drive ST225 


(w/controlier and cables, 65 ms) .... .. 299. 
30 Meg Internal Hard Drive ST238 
{w/controlier and cables, 65ms) ....... 329 


40 Meg Internal HD ST251 for AT(40 ms) . 399. 
40 Meg Internal HD ST251 for XT 


(w/controller and cables, 40ms) ...... 449, 
40 Meg Internal HD ST251-1 for AT 

(28S) RS. osteo ee eats 449. 
80 Meg Internal HD ST4096 for AT 

(ZOinIS) oo 5. SA Sf OW es aes 669. 
TEAC ... 1 year 

PC, XT 360k Drive (5'4" hait-height)..... 89. 
720k Dnve (3%/2" haif-height, specify XT 

OF AT) x Rs Oe Sa Oe ieet a a 95. 
1.44 Meg Drive for AT (312” halt: height, 
includes Bastech software utilities)... .. . 119. 
Toshibs ... 1 yesr 

AT 360k Drive (5%4” haif-height) 89 
AT 1 2 Meg Drive (5%"haif-height) ..... 99. 


AT 1 44 Meg Drive (3'2” hait- eee includes 
Bastech software utilities) . . Eee: 11D) 


DISKS 


All disks have a lifetime warranty 

51/4” DS/OD Disks for PC & XT (360k) 
Fup MD2D (10 oisks per box)........... 1 
Sony (10 disks perbox).. 
Maxell MD2-D (10 disks per box)........ 
Verbatim Datalite (70 disks per box)... ... 


For IBM Personal Computers exclusively. 


Your hottest Connection’s 


54” DS/High Dansity Disks for AT (7.2 Meg) 
Fut MD2HD (10 asks per box) . $22. 


Sony (10 disks per box) ........ _ 23. 
Maxell MD2-HD (10 aisks perbox) ..  . 23. 
Verbatim Datalife (10 disks per box).... . 22. 
3'/2" DS/DD Diskettaa (720k) 

Sony (10 disks per box)... 2.0.66 ee 19. 
Fuji (70 disks per DOX) . 6.6. 19. 
Maxell (70 disks per box) . 20. 


32" pes Donets Diakettes (1, 44 Meg) 
Sony (10 oisks per box) . , 


Fuji (10 oisks perbox)...... 2.0.2... = 
Maxell (70 oisks per box)... .... 0.2... 59. 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service ..... 24, 

Grolier's OnLine Encyclopedia ..... 19. 

Cabiea ... lifetime 

Smartmodem-to-AT cable (9 feet)... ..... 15. 

Parallel Panter cable (15 feet). . . fine AD: 
OUR POLICY 


@ We accept VISA and MASTERCARD onty 

@ No surcharge added for credit card orders 

® Your card ts not charged until we ship 

© |f we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the US). 

@ Nosales tax 

@ ANUS shipments insured, no additonal charge 

@ APO/FPO orders shipped 1st Class Mail, charged by 


weight 
ee ae ae 
e oo hie $1000. Cash, cashier's check, or money 
order 


®@ 120 day limited warranty on ail products * 

@ Yo order, call us Monday through Friday 9 00 to 9:00, 
or Saturday 9 00 to 5 30 You can call our business 
offices at 603/446-3383 Monday through Fnday 9.00 
10 5 30. 


SHIPPING 


Note: Accounts on net terms pay actual shipping 
Continental US: 

© For momtors, printers, Bernoulli Boxes, compulers, 
and hard dnves, pay actual charges Call for UPS 
2nd-Day & Next-Day-Air 

© For all other tems, add $3 per order to cover UPS 
Shipping For such items, we automatically use UPS 
2nd-Day-Air at no extra charge f you are more than 2 
days from us by UPS ground 

Hawaii, 

@ For monitors, printers, Bernoull Boxes, and computers, 
actual UPS Blue charge will be added For all other 
items, add $3 per order 

Ataska and outside Continentai US: 
© Call 603/446-3383 for information 
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Revel without a Claus. 

n the festive town of Marlow, NH (pop. 557), the 
| holiday spirit lasts long after Santa's packed it in for 

the year. In fact our sure-pawed mascots are already 
preparing for their annual Winter Carnival — a seasonal 
celebration featuring skating, sledding, sleigh rides and 
ice sculpture. This annual event certainly provides a 
welcome break from our usual winter sports, e.g. thawing 


frozen pipes, jump starting cars, putting out chimney 
fires, and skidding off the road into ten foot snow drifts. 


Breaking the mold. 

(Or, where’s the P word?) 

Our more loyal and linguistically- 
inclined customers may have noticed 
that we've abandoned the “P” words 
in our headlines in favor of the “C” 
words. Because after five years of 
parading a profusion of P patter past 
PC pros on periodical pages, we 
perceived that perhaps they paled 
next to the possibilities and potential 


mug 
Offer nxt 


For IBM Personal Computers exclusively. 











PC Carnival. 


of creative constructions consisting of C words. ‘Nough 
said. Rest assured, though, our letter-perfect mascots still 
stand (and occasionally sit, roll over, and do handstands) 
for everything true and noble in the microcomputer mail 
order marketplace. If you're looking for a single source for 
superior savings, sensational tech support, and specially 
speedy shipping, we're definitely your Connection. 


The ice mammal cometh. 
Wouldn't you like to wake up every moming to a vision of 
microcomputing’s most magnificent mammal? Well, now 
you can do that and quench your thirst for a taste of Marlow’s 
.._ winter wonderland with your very own 
» PC Connection mug. It features a 
™ _ crystal-clear likeness of our oh-so-cool, 
but heartwarming mascot, and is free 
to anyone who places an order of $500 
or more between now and March 31st. 
Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning to 
visit please call ahead. 





Warm the cockles of your heest with a PC Connection 
the mascot who never skates on thin ice. 
to net accounts. One per customer. 
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TRADEMARKS OF PC CONNECTION, INC. . MARLOW, NH. 


@ 8514 MONITORS 


he 8514/A display adapter itself is a 

bulky board that fits orly Micro 
Channel expansion slots. An vlaboration 
on the VGA standard, it uses analog out- 
puts and the same digital-to-analog con- 
verter as does IBM’s VGA circuitry. In 
fact, its default mode of operation exact- 
ly mimics the VGA. It supports both 
monochrome and color displays and can 
distinguish between them using identifi- 
cation bits provided by the monitor 
through special leads in its connecting 
cable. 

The circuitry of the 8514/A display 
adapter is built from conventional tran- 
sistor-transistor logic, and its native en- 
dowment includes '/2MB of memory. A 
full-length daughtercard that plugs into 
the 8514/A component-side-to-compo- 
nent-side doubles its RAM supply to 1 
full megabyte. A plastic backing on the 
daughtercard prevents the thick, two- 
card sandwich from shorting itself 
against other boards in adjoining Micro 
Channel slots. 

In the 8514/A adapter’s native | ,024- 
by-768 mode, its “MB of memory is di- 
vided into four 1-megabit planes that al- 
low 16 colors to be displayed on-screen 
simultaneously. In this configuration, 
128K of tne board’s memory is left to 
spare, 256 kilobits in each of its bit- 
planes. 

The bits assigned to the on-screen im- 





without demonstrating this problem, indi- 
cating that its origin is electronic rather 
than an aspect of the mechanical construc- 
tion of the display. 

A push button to activate the degauss- 
ing circuitry and a fuse holder are also 
available on the rear panel. The requisite 
brightness and contrast controls are 
thumbwheels hanging beneath the right 
side of the front panel bezel. The power 
switch is a push button that’s molded into 
the rim of the bezel, and a green LED pow- 


THE ADAPTER MAKES THE PICTURE 


The on-screen quality you see on any 8514 display is controlled by the 8514/A 
display adapter and the standard under which it was created. 


age itself reside in the lowest portion of 
the RAM. The rest are put to work as 
auxiliary storage for functions such as 
area-filling and holding downloadable 
character sets. 

Although all the memory on the 
8514/A board can be addressed directly 
by the host microprocessor, IBM does 
not support direct writing to this auxiliary 
storage area. (IBM encourages the use of 
the Application Interface, a form of 
BIOS, rather than direct memory and 
register writing for all 8514/A opera- 
tions.) Writing to this reserved area may 
destroy information that the 8514/A has 
stored there for another purpose. 

The additional daughtercard memory 
stacks another four bit-planes into mem- 
ory, allowing the 8514/A to handle 
1 ,024-by 768-pixel images in 256 simul- 
taneous on-screen colors drawn from a 
palette of 262,144. In high-resolution 
mode, the entire memory of the 8514/A 
and daughterboard is partitioned to leave 
an auxiliary storage area much like that 
of the unenhanced 8514/A. The only dif- 
ference is greater color depth. 

In its VGA-compatible mode, the 
8514/A divides up its basic “MB into 
eight 1,024-by-512 bit-planes arranged 
in two independent banks four bit-planes 
deep for 16-color operation. Again, an 
area corresponding to 640 by 480 on- 
screen pixels is used for main video stor- 


er indicator is located nearby. The medium 
gray screen of the ECM-1910 is antiglare 
treated. 


SHARP AND COLORFUL The colors 
and sharpness of the display proved good, 
notwithstanding the 720-line maximum 
resolution claimed in the manual. The dis- 
play tube itself with its 0.31-mm dot pitch 
is more than capable of the resolution de- 
manded by 8514/A, although the 30-MHz 
bandwidth of the ECM-1910 electronics 


age, with the balance of RAM reserved 
for auxiliary purposes. 

The hardware design of the 8514/A 
does not allow combining these planes 
into one 8-bit plane to achieve 256 colors 
when the board is not enhanced by its 
daughtercard. However, adding the 
memory expansion daughtercard allows 
both of its independent banks the full 8- 
bit, 256-color range of the VGA stan- 
dard. 


A GREATER BANDWIDTH Getting 
the information for all those pixels to the 
screen requires a much greater band- 
width than that used by the standard PS/2 
VGA system; the 8514 bandwidth is 
44.90 MHz as opposed to VGA’s 25.17 
MHz. Actually, if the system weren’t in- 
terlaced, the required bandwidth for the 
high-resolution signals from the 8514/A 
adapter would have to be at least 20 per- 
cent higher to avoid flicker. Interlacing 
permits the 8514/A display adapter to use 
a relatively low vertical scanning fre- 
quency, or frame rate of 43.48 Hz (ver- 
sus 60 or 70 Hz for VGA modes). Inter- 
lacing doubles the frame rate, thereby 
giving an 86.96-Hz scanning rate for 
each of the two separate fields that make 
up a single frame. 

Because of the low frame rate, the 
horizontal scanning frequency of the 
8514/A system in its high-resolution 


does not seem up to the requirements of the 
8514 standard. 

The image aspect ratio depends on the 
settings of the height and width controls. 
Throughout their ranges, image geometry 
appeared very good—straight lines stayed 
straight. Alignment failed in the screen 
comers, possibly due to the deterioration 
of the upper lines of the image. 

For applications requiring multiscan 
capabilities, the ECM-1910 is a good, 
workable display. For use under the 8514 
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mode does not have to be increased dra- 
matically in order to fit 60 percent more 
pixels on each line (1,024 versus the 640 
used by VGA). The 8514/A increases the 
horizontal scanning frequency of the 
VGA system from 31.47 kHz to a rela- 
tively modest 35.52 kHz. 

The 8514/A operates independently 
of the VGA circuitry built into its com- 
puter host. When software changes the 
memory of the VGA, it does not neces- 
sarily change that of the 8514/A and vice 
versa. 

When the 8514/A is in its VGA mode, 
the two VGA systems duplicate one an- 
other, which means that a system that has 
an 8514/A and matching monitor can 
boot up with a normal VGA image on its 
screen. 

Not all software operations affect the 
VGA and 8514/A identically, however. 
For instance, if you’re using both an 
8514 and a VGA display, loading a pal- 
ette or changing modes may put incorrect 
colors or a skewed gray scale on one of 
the displays (usually the 8514 connected 
to the 8514/A). 

When the 8514/A operates in its na- 
tive, high-resolution mode, its screen 
and that of the VGA system can be used 
independently. Typically, your software 
might put text displays on the VGA 
screen while the 8514/A draws im- 
ages.—Winn L. Rosch 





































standard, however, it ranks as less-than- 
desirable because of its lack of autosizing 
abilities. 


IBM CORP. 


IBM 8514 Color Display 
The top of IBM’s lineup of PS/2 displays is 
the $1,550 Model 8514, the largest (witha 
16-inch tube) and highest resolution color 
monitor that IBM offers for personal com- 
puters. 
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As dean of the display line, the 14%- by 
15%- by 164%-inch case of the 8514 
matches the styling of the smaller IBM 
monitors and is finished in the same white- 
beige that coats the other PS/2 products. A 
darker gray bezel about 1/4 inches wide 
surrounds the screen. This bezel is inset 
slightly from an 44-inch rim that runs 
around the set. 

The corners of the case are squared off 
with a 4%-inch deep rectangle extending 
back from the front of the set, then tapering 
to a smaller cross section surrounding the 
neck of the display tube. A built-in tilt- 
swivel stand lifts the 8514 about 2 inches 
above the work surface or system unit the 















The standard that other monitors 
mimic, the $1,550 1BM 8514 Color 
Display is the top of IBM's lineup of 
PS/2 displays. It is the largest and 
highest-resolution color monitor that 
IBM offers for personal computers. It 
features but three controls: a rocker 
switch and brightness and contrast 
thumbwheels. 


display rests upon. Although finished al- 
most entirely in plastic, the 8514 is certi- 
fied up to the Class B FCC standard. 


TRUE TOTHE STANDARD By defini- 
tion, the 8514 is compatible with the 8514 
standard. Only analog inputs are available, 
and the range of scanning frequencies han- 
died by the display is limited to those used 
by official IBM display standards. The 
8514 recognizes two horizontal synchro- 
nizing frequencies, the 31.47 kHz of the 
VGA standard and the 35.52 kHz of the 
8514/A display adapter. It also operates 
with three vertical scanning frequen- 








PC 


cies—60, 70, and interlaced 43.48 Hz. 
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For connecting with PS/2s and the 
8514/A board, the 8514 display provides a 
70-inch-long nondetachable video cable 
that terminates in a male 15-pin, high-den- 
sity D-shell connector. The power cord is 
removable, Both cables extend from the 
lower rear of the set. 

In keeping with the current minimalist 
trend, the 8514 has but three controls—a 
rocker switch on the top-right edge of the 
case behind the front panel and brightness 
and contrast thumbwheels on the left side. 
None of the more exotic controls, such as 
size or position, are available, but the on- 
screen image presented by the 8514 evalu- 
ation system made them superfluous. 


PERFECT ASPECT RATIO Only 
about 15 inches of the display tube is visi- 
ble inside the bezel, and the active image 
extends across 13 inches of it. As you 
would expect from an IBM display, its as- 
pect ratio measured a perfect 1.33 and the 


Hy 
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thd FACT FILE 
IBM 8514 Color Display 
IBM Corp. 
Contact your nearest authorized IBM dealer. 
(800) IBM-2468 
List Price: $1,550 
Requires: 8514/A display adapter. 
In Short: The largest (16 inches) and highest 
resolution monitor IBM offers, the 8514 rec- 
ognizes two horizontal and three vertical 
scanning frequencies and has perfect aspect 
ratio. Its hassle-free design makes for mini- 
mal user intervention. 
CIRCLE 695 ON READER SERVICE CARD 


screen geometry was as good as any moni- 
tor can offer. All lines were rendered 
straight, no matter how near they ran to the 
edge of the display area. 

The automatic image sizing derived 


through the polarity of the synchronizing 
signals worked as it was designed to. The 
images displayed in all modes matched 
one another in size. The image was as 
large as it could be on the screen and cor- 
rectly centered. 

The image itself is bright and colorful 
against the medium black background of 
the tube face. Antiglare treatment of the 
screen face helps increase overall contrast. 
The image was adequately sharp, in part 
due to the 0.31-mm dot-pitch of the dis- 
play tube. Convergence proved less than 
perfect and was the limiting factor in over- 
all resolution of the 8514, however, with 
the red gun off by up to 0.5 mm in some 
comers of the display. 

The greatest strength of the 8514 is its 
hassle-free design, requiring minimal user 
intervention. You can plug it in and rest se- 
cure that it will work perfectly with an 
8514/A board. On the other hand, al- 
though the 8514 defines its own display 


Point-And-Shoot 
PC- FULLBAK 


Hard-Disk Backup Easy as 


Shooting Fish in a Barrel! 


WESTLAKE 
DATAGS CORP 


P.O. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 


PSI2 and OS/2 are Irademarks of Internalional Business Machines, Inc 


NEW! Now for 0S/2! Point-And-Shoot PC-FullBak 
iS now available for your OS/2 system. 
FAST! Point-And-Shoot PC-FullBak is the fastest 
backup utility— period! Run it on your IBM 
PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 


S| MPLE! Just use the light-bar menu to select 
e and mark the directories, subdirecto- 
ries, and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 
RELI ABLE! Point-And-Shoot PC-FullBak keeps 
your data safe—but don't take our 
word for it: “The product has never failed to give me a 
reliable RESTORE.” — Jim Seymour, Micro Business 


A B ARG AIN | With Point-And-Shoot 
e PC-FullBak, you'll never have 
to talk about the data that got away. And at only $129.9 
it’s a bargain! Available at quality software retailers or 
from us at: (512) 328-1041. Your satisfaction is guaran- 


teed—or we'll refund your money! And that's no fish story. 


AWARD-WINNING 
SOFTWARE! 


The award-winning family of 

products from Westlake Data 

Corp. has received 

PC Magazine's 

. 4 Editor's Choice Award 
wails and has been 

ia nominated for 

PC Magazine's Technical 

Excellence Award. 
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standard, it is also limited by it. It cannot 
transcend the | ,024- by 768-pixel inter- 
laced resolution of the 8514 standard or 
work with other display standards, as can 
multiscan monitors. Nevertheless, the 
8514 is undoubtedly the best display of- 
fered by IBM. 


MICROVITEC INC, 


Microvitec 1019/SP 


As big-screen, high-resolution displays 
go, the Microvitec 1019/SP is odd-look- 
ing: a gray beige front pancl that extends 
squarely back in pale beige to meet a 
matching multiangle metal box. Aesthet- 
ics aside, the design of the $2,395 unit 
shows inspiration—all of its manual ad- 
justment controls are located on a recessed 
control panel tucked just below the lower- 
right comer of the screen. A tilt-swivel 
stand is included with the 1019/SP but it 
must be installed by the user. 

Despite the metal in the 17'4- by 18'4- 
by 19-inch (HWD) cabinet, the English- 
made ]019/SP ears only a business class 
FCC Class A certification. One reason for 
this is that the monitor may be called upon 
to deal with some pretty exotic signals. 
The multiscan display boasts a 40-MHz 
bandwidth and maximum on-screen reso- 
lution of 1,365 by 886 pixcls. It handles 
signals with vertical scanning frequencies 
from 45 to 100 Hz and horizontal scanning 
frequencies from 15 to 36 kHz. 

Separate digital and analog inputs are 
available on the rear panel, both using 9- 


Microvilec t019/SP 

Microvitec Inc. 

1943 Providence Ct. 

College Park, GA 30337 

(404) 991-2246 

List Price: $2,395; antiglare stuetd, $129; 


CVGA-10 cabte, $34.95. 

Requires; Any 8514/A, VGA or EGA dis- 
play adapter or compatible, 

In Short: An inexpensive 19-inch color dis- 
play with multiscan analog and digital mputs. 
Includes litl-swivel base A version with 
long-persistence phosphors is available as the 
1O19/LP. 
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pin D-shell sockets. A front-panel rotary | often-used control—a rocker switch that 


switch selects whether digital or analog (or 

one of two auxiliary) inputs is active. Mi- 
| crovitec supplies a 60-inch adapter cable to 
connect with the 15-pin high-density 
VGA-8514/A standard. 

Besides the selector switch, the front 
panel controls of the 1019/SP include 
brightness, contrast, horizontal and verti- 
cal size and position controls, a slide 
switch for color mode when the display is 
operating with its digital interface. and a 
push button to activate the degaussing cir- 
cuitry. Inexplicably, however, the most 


Information Characters 
Speed" Tests 
Miscellaneous 










The $2,395 Microvitec LOL9/SP is 
somewhat odd-looking, but it's well 
designed, all of its manual adjustment 
controls are located on a recessed 
cantrol panel. Irearns high marks for 
the Ingh-quality unages it produces 
and for its price, which is hundreds of 
dollars less than similar-size displays. 















controls the input power—is banished to 
the rear panel. 


THE WEEP-WOW EFFECT The size 
controls have sufficient range to stretch the 
image beyond the 19-inch (diagonal) 
bounds of the screen bezel, and the posi- 
tion controls move the image without run- 
ning into any on-screen barriers. The mon- 
itor automatically adjusts the picture 
height to the number of lines in the input 
signal, although it takes a couple of sec- 
onds to settle down when changing stan- 
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AM 8514-compatible display will give 
you CAD-quality resolution at a rel- 
atively low cost, but it’s not the only 
show in town. High-resolution mono- 
chrome displays can deliver on-screen 
images as good as or better than 8514- 
compatible monitors at temptingly low 
prices can. The least-expensive mono- 
chrome systems, comprising both dis- 
play and adapter, cost about the same as 
either an IBM 8514/A adapter or the 
cheapest 8514-compatible color display. 
Moreover, unlike IBM’s 8514/A display 
adapter, most of these proprietary mono- 
chrome systems are compatible with the 
classic PC-bus rather than with the Micro 
Channel, making them more immediate- 
ly useful to PC users. 

The low cost of monochrome sys- 
tems, even those with superior resolu- 
tion, is a result of single-color displays 
being less complex than multicolor dis- 
plays. Instead of the three guns found in 
most color sets, monochrome displays 
require but a single electron gun and no 
shadow masks. Because no multiple 
guns need be converged or aligned, 
monochrome monitors also need fewer 
adjustments and suffer fewer setup prob- 
lems. Their simpler electronics fit into 
smaller, more-elegant packages and con- 
sume less power. 

The lowest-cost monochrome altema- 
tives to an 8514 video system are the 
Amdek Monitor/1280 and the Wyse 
WY-700, 15-inch paper-white displays 
that could be considered twins under 
their skin. Each will deliver a resolution 
of up to 1,280 by 800 pixels as well as 





full CGA and MDA emulation for $999, 
including a proprietary display adapter. 

Besides the 14-inch, 8514-compati- 
ble monochrome Max-15 display, 
Princeton Graphic Systems offers two 
proprietary models; each costs $1,500. 
Labeled the LM-300 and LM-301, the 
former operates in portrait orientation 
(the long axis of the screen is vertical); 
the latter, in landscape mode. Either will 
put 1 ,664 pixels across the long axis of its 
15-inch tube and 1,200 pixels across the 
short axis. The LM-300 promises no 
IBM emulations through its proprietary 
LaserPage interface, but the PG- 1600 in- 
terface of the LM-301 will put both CGA 
and MDA images on-screen. 

The 16-inch square NEC MonoGraph 
delivers a 1,024- by 1,024-pixel image 
using its own MonoGraph System Board 
display adapter. The $1,995 system will 
also emulate an IBM CGA video system. 

Taxan’s $2,195 Crystal View system 
is the lowest-cost big-screen (19-inch) 
monochrome system that delivers great- 
er-than-8514 resolution. In addition to 
the 1,280-by-960 pixel images delivered 
through its proprietary TX- 1280 control- 
ler, double-scanned CGA images can 
also be generated. 

Matching the 8514’s resolution 
(1,024 by 768) but not compatible with 
the Application Interface of the 8514/A, 
Thomson’s $2,290 980W is a 20-inch 
display that’s also compatible with CGA, 
MDA, and Hercules images using its 
proprietary Thomson AGC adapter. 

The Cornerstone Vista 1600 will de- 
liver supersharp 1 ,600-by-1,280 images 


LOW-COST, HIGH-RES ALTERNATIVES TO 8514 


Proprietary monochrome display systems offer higher resolution at lower prices 
than do 8514-compatible monitors. 





on its 19-inch screen using its Vista 1600 
Custom Controller. The $2,395 system 
also emulates a Hercules monochrome 
graphics board. 

Moniterm offers a series of big- 
screen, high-resolution monochrome 
displays. The most popular is the $2,395 
Viking | system that uses a 19-inch land- 
scape display; 24-inch and portrait mod- 
els are also available. In its proprietary 
mode, the Viking | controller will create 
images as sharp as 1,280 by 960 pixels, 
although it is also compatible with the 
CGA, MDA, and Hercules graphics vid- 
eo standards. 

For the same price, the Sigma Laser- 
View Plus puts more pixels—a 1,664- 
by-1,200 array—on a screen of the same 
size as the Viking 1’s. Its Laser View Plus 
display adapter is also Hercules graphics 
compatible. 

Conographic’s ConoVision 2800 is a 
$2,620 portrait-oriented display with a | 
19-inch screen. Using its proprietary 
CV-2800 display adapter, it paints a 720- 
by 2,880-pixel image on the screen and is 
also Hercules compatible. 

Control Systems offers a mono- 
chrome monitor and display adapter 
package with 1,024 by 768 non-inter- 
laced resolution on a 19-inch screen as its 
$2,795 Artist Monochrome System 64. 
You can also bundle the company’s 
$1,995 Artscreen 19/160/M 19-inch 
monochrome monitor and Artist Design- 
er 16 video controller ($2,795 with two 
MB of RAM, $3,995 with 4MB) to dis- 
play 1 ,664- by 1 ,200-pixel noninterlaced 
images.—Winn L. Rosch 





dards. There’s a slight *“‘weep-wow’’ ef- 

fect—the image expands and shrinks as it 
settles down. 

The 1019/SP’s on-screen color and sat- 

, uration proved very good, aided by the 

dark black matrix and antigkue treatment 

of the picture tube. The quality should be 





even better with a new, superfine etched 
tube that became standard shortly after this 
evaluation was completed. 

Image geometry also proved very 
good. All straight lines were straight 
whether they ran. vertically, horizontally, 
near an edge, or near the center of the 





screen. Alignment was also good. Aspect 
ratio depends, of course, on the adjustment 
of the size controls. 

The 1019/SP did demonstrate an elec- | 
tronic problem—a distinct overshoot on 
input square waweborms, such as a sharp 
edge between two edges of different col- 
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SILENCER 150 





© PCIXT compstible 

* 150 wstts of power 

* system runs 5°-15° cooler 
* 84% noise reduction 


$129 


EXPANSION CARDS 


1 Comdex '86 results 

2 Temperatures over 
115* can seriously 
degrade reliability 

3 Each 18° increase 
cuts longevity 504 


aA) @ tm 
w/o hard ome 





TURBO-COOL 150 TURBO-COOL 200 





© PCIXTIMInI AT competible 
© 200 watts of power 

* system runs 30°-45° cooler 
* stenderd nolse levei 


$149 $189 


© PC/XT compstible 

«155 wstts of power 

® system runs 25°-40° cooler 
¢ 50% nolse reduction 


TURBO-COOL AND SILENCER POWER SUPPLIES: 
POWER PACKED AND BUILT TO LAST 


¢ full rsted power 

* low output ripple 

© heavy duty components 
* FCC-B complience 

© UL (#E114179:TC150/200) 
© OV, OC, SC protection 


© patented twin fsn sfope-cover design for 
msx. cooling vs nolse (TC150/200) 

© high capscity West Germsn cooling fsn 
wisdjusteble speed control (TC250) 

® Instslistion instructions; 4 drive plugs 

* rigorously tested; 1 yr. wsrrsnty 


SILENCER 200 


TURBO-COOL 250 





turbo 375 AT Pc 


© AT compstible 

* 200 wstts of power 

© sdjustable cooling (1.0X-1.3X) 
© 69% noise reduction @ 1.0X 


© AT compstible 

© 250 watts of power 

¢ sdjustsble cooling (1.3X-1.8X) 

© 386 bosrds snd hsrd drives 
run up to 35° cooler 


$159 $189 
ALSO AVAILABLE 
Turbo-Cool PC/XT Auxilisry Cooling Unit (system runs 15°-30° cooler) ..... $59 
Turbo-Cool AT Auxilisry Cooling Unit (system runs 15°-30° cooler) ........ $75 
Compaq 180W Power smi (upgrsdes the origins! portabie)........... $189 


wer y (power for up to 12 cards & & drives, wide 
input range, 0.2% ae ol 50,000 hr MTBF, 2 yr. warranty).............. $299 
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ors. A thin, bright line defined the left, ver- 
tical edge of all such high contrast areas. 
It’s a small problem that most people may 
never notice, but one that should not exist. 

The 1019/SP eams high marks for its 
very good image and a price that’s hun- 
dreds of dollars tower than similar-size dis- 
plays. If its minor image problems don’t 
bother you, it can be a best buy. 


MITSUBISHI ELECTRONICS 
AMERICA INC, 


Mitsubishi FA3425L9 
Although Mitsubishi's not-too-cleverly 
named FA3425L9 is a little display, the 
$1,175 monitor features a big difference. 
This Japanese-made set is the only 
8514/A-compatible display that takes the 
8514 standard to heart, with its long-per- 
sistence phosphors that eliminate the last 
trace of flicker from interlaced images. 
The Mitsubishi's 14-inch tube is 
masked down to 13 inches by a bezel that 
matches the rest of its plastic case in con- 
tour and color. Standing just 12 by 1344 by 
14% inches on its own flat feet (a tilt-swiv- 
el base is optional) the FA3425L9 is 
streamlined like a ‘50s spaceship, alt 
curves and contours, but RFI-protected up 
to the FCC Class B certification tcvel. 
Auto-tracking and multisynchronizing 
capabilities make the FA3425L9 compati- 
ble with just about any display standard 
currently used by personal compu- 
ters—not just CGA, EGA, PGC, VGA, 


1 cL 
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Mitsubishi FA3425L9 

Mitsubishi Electronics Amenca ne. 
991 Knox SI. 

Torrance, CA 90502 

(213) 217-5732 

List Price: $1,175 (with long-persistence 
phosphors); $1,015 (with short-persistence 
phosphors), FA-S interface cable, $45; till- 
and-swivel base, $30. 

Requires: Any VGA or 8514/A display 
adapter 

In Short: A multiscan display thal delivers a 
12¥2-inch mage with any IBM graphics stan- 
dard and that puts all of its vital controls up 
front. 
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and 8514/A, but also Hercules mono- 
chrome and cotor, Apple IIGS, and Mac- 
intosh 1]. It accepts vertical scanning fre- 
quencies from 50 to 87 Hz and horizontal 
signals ranging from 15.7 to 35.5 kHz. 

Although its bandwidth is 40 MHz, the 
FA3425L9 claims on-screen resolution of 
only 800 by 560 pixels. True to the IBM 
standard, it reaches 8514/A qual- 
ity—1,120 by 780 pixels—when inter- 
laced. 

The FA3425L9 accepts both analog 
and digital signals through two sets of in- 
put connectors. One high-density 15-pin 
D-shell serves both modes, and a set of 





The only 8514/4-compatible featuring 
long-persistence phosphors, which 
eliminate the last trace of flicker from 
interlaced images, the $1,175 
Mitsubishi FA3425L9 is compatible 
with just about every display standard 
currently used by personal computers. 





five BNC connectors link to separate- 
sync, sync-on-green, and composite-sync 
analog signals. 

The only unfortunate design element of 
the FA3425L9 is its 60-inch VGA con- 
necting cable, which has a 15-pin, high- 
density D-shell connector at each end but 
is not symmetrical. The connectors al ei- 
ther end are pinned differently, which 
would create problems if you inadvertently 
inverted the ends. 
















FULL ARRAY OF CONTROLS 
The front-panel controls of the unit are 
generous: contrast, brightness, horizontal 
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simple explanation of 
— ournewVGA Plus 16 card. 


For the price of this... 





C 3988 Paradise Systems, Inc. 





Now you can get high performance VGA and still stay compatibility with all pre-VGA standards, And the Paradise 


afloat financially. VGA Plus 16 card comes complete with a long list of software 
The new Paradise VGA Plus 16 card is drivers to support all your favorite programs. 
the latest addition to our growing family of In simple terms, it's the best high per- 


VGA products, Its 16-bit bus and BIOS rushes formance value going, At only $499 retail. 


information to your screen up to 400% faster os For more information on any 

than IBM's Display Adapter. And its exclusive = member of the Paradise VGA family —VGA 

AutoSense™ feature guarantees trouble-free Plus 16, VGA Plus™or VGA Professional 

high performance. please call Paradise at (415) 960-3360. Or 
wal. x 4 ¥ ‘ 


You also get 256 brilliant on-screen colors call the dealer nearest you. 


with 640 x 400* resolution. Or 16 colors in P PARADISE 


800 x 600 resolution, for even crisper detail. cose 
Q . Western Digital Imaging 


ES “rn Western Digytal Imaging/ Paradise, B00 E. Middlefield, Mountain View, CA 94043 


Plus you get complete hardware and 
software compatibility, including downward 





$640.1 400 mode works with P5/2 and MultiSync monitors. VGA Plus t6, AutoSense, VGA Plus and VGA Professional are trademarks of Paradise Systems, Inc. °IBM is a registered trademark of International Business Machines Corp, 
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size, horizontal position, vertical size, and 
vertical position are all tucked under the 
edge of the bezel, all thumbwheels with 
center detents. A push-button on/off 
switch and LED power indicator on the 
lower-right comer of the bezel complete 
the array. 

At the rear of the monitor, Mitsubishi 
provides an analog/digital input sclector 
slide switch, an overscan slide switch la- 
beled **wide—normal,’’ a mode slide 
switch (which defeats the auto-tracking 
that keeps images the same size under dif- 
ferent modes), and a text-mode slide 
switch. You select text-mode colors such 
as green, amber, and white as well as the 
TTL color palette (8, 64, and two 16-color 
modes) by using a bank of four DIP 
switches. 

The control range of the front-panel 
thumbwhceels is unusually good, allowing 
the inmge to. move beyond the bezel onany 
side. While the default image measures 




















‘A word cruncher’s dream’... 














only 11 inches diagonally, you can expand 
it to fill the screen vertically, but it falls 
about | inch short of spanning its entire 
width when not in overscan mode. 

With the front-panel controls set at their 


defaults, the aspect ratio of the FA3425L9 | 
looks a bit short (1.28 versus 1.33) but the | 


image geometry proved excellent, align- 
ment was good, and the sharpness of the 
0.28-mm dot-pitch screen also proved to 


be good. Colors on the dark tinted and an- | 


tiglare-coated screen were uniformly 
bright and saturated. 

Until you get used to them, the long 
persistence phosphors of the FA342S5L9 
may prove bothersome. Image lag is sub- 
stantial: on a par with the original IBM 
monochrome display. Although you may 
not like the ghostlike effect on quick text 
scrolls, on CAD drawings (which don't 
scroll or change dramatically) it should not 
be objectionable. 

In fact, the absolute lack of flicker may 


WORL 








be the best recommendation of the 
FA3425L9. But, if you still can’t tolerate 
the light lag. you might try a short-persis- 
tence version of the display, which Mitsu- 
bishi offers as the FA3415, priced at 
$1,015. 


NEC HOME ELECTRONICS 
(USA) INC. 


NEC MultiSync XL 
The world owes the seeming catchall name 
MultiSync to NEC, whose trademark it re- 
mains. The biggest monitor to wear that la- 
bel is the MultiSyne XL, a hulking display 
equipped with a 20-inch tube and a case 
that stands 18% by 19 by 21% inches 
(HWD) on its built-in tilt-swivel stand. 
The $3,199 Japanese-made display earned 
only a Class A FCC certification. 
Carrying on the MultiSync tradition, 
the XJ .automatioully adjusts ite cércwits to 
adapt to whatever synchronizing frequen- 


/ 


What retrieves vital information from 20 megabytes of files in 5 seconds? 


Works with any of 20 popular word processing programs plus Dow Jones, | 
| Compuserve, Lotus 1-2-3 and ASCII? Saves you countless hours of search time? Zyindex 


ZyLAB’ 


Corporation 


3105-T North Wilke Road 
Arlington Heights, IL 60004 
FAX 312-632-1129 

Phone: 312-632-1100 


ZyINDEX 3.0, the fastest, most compreheusive text retrieval program of its kind. 22000 
Only ZyINDEX 3.0 lets you: 
© perform AND, OR, NOT and proximity (one term WITHIN “'n” words of 9.3 
another) searches ; | Nov. 9, 1987 
¢ work with structured or unstructured files | 





© mark and save to ASCII files D 
© access on-line help menus pedi cone al Sore cere es lem 
© enjoy full product and system support... plus all these new capabilities! ZyINDEX Professional y fede ss me y Crag 
les ade sacl ping multiple index list S00 files = pO Yo gan Sele calle 
© super wild card searches per list. $295 or lemo diskette, call: 
© major LAN compatibility ZyINDEX Plus multiple index 1-800-544-6339 

15,000 files per list researcher 

package list. $695 
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BUFALD GI 


ONLY $500 PLUS $100 PER 256KB MEMORY When you can't afford to buy a laser for each PC, the 
Buffalo SL™ is the inexpensive way to let everyone 
share - not just your lasers, but printers, plotters and 
modems as well. If you don’t need simultaneous 
access to shared files, the SL is also an alternative 
to a LAN at a fraction of the cost. 


The SL has four parallel and six serial channels, with 
all ten being user perio as either an input or 
an output, so you can share 1 PC with 9 peripherals, 
9 PCs with 1 peripheral, or any combination in 
between. If you need more than ten channels, you 
can link several SLs together. All channels can be in 
use at the same time and can rapidly transfer and 
queue data. The SL even allows your PC to send data 
at 19,200 baud. All memory (user upgradeable up to 
4MB) is dynamically allocated and shared as 





The SL comes with software for menu-driven 
installation and pop-up menu control selections, but 
you don't have to be a programmer to use it. Of 
course, the SL works just fine without our software 
tool The SL has many other features so ask us to 
send you more information. 


MORE™ MEMORY 


rire a Fn mE oS 
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When 640K just is not enough, you need to 2MB-$1200, 4MB-$2100, 6MB-$3000, 8MB-$3900 
add MORE™ MEMORY. This Memory 

Extension System™ Board uses only one slot 
in any 8 or 16 bit bus and can be used as 
expanded, extended and/or conventional 
memory (EEMS/EMS version 4.0 software). 


MORE MEMORY Is compatible with 
PC/XT/AT computers and supports PC-DOS, 
MS-DOS, PC-MOS, OS/2, Unix, Xenix, etc. It 
is easy to install MORE MEMORY and it 
comes with a5 YEAR WARRANTY. 


MORE MEMORY has built-in DRAM 
protection that corrects for any me errors 
when you reboot, so you will never have to 
replace a faulty memory chip. No convene 4 
es wae " bby A nee oe : Pata oat Butfalo Products also makes other smaller buffers, automatic 


switches, and interface conversion devices. All of our products 
HYPERWARE™ PC productivity boosting come with a 45 DAY MONEY BACK GUARANTEE. Call us 
software is included REE with each unit. TOLL FREE and talk to one of our friendly application 
HYPERDISK™ enables disk drive read/write technicians for solutions to your connectivity problems. 
intensive rams to run 3-10 times faster. 
HYPERKEY™ enhances the responsiveness (800) 345-2356 
of your keyboard. Sold separately, $49.95. Butfalo Products, 2805 19th Street SE, Salem OR 97302 (503)585-3414 
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cies are presented to it. Its range is truncat- 
ed oa the low end and does not stoop back 
to the CGA standard. It can accommodate 
EGA, VGA, PGC, and 8514/A video sig- 
nals, however. Acceptable vertical scan- 
ning frequencies range from 56 to 80 Hz, 
horizontal from 21.8 to 50 kHz. Maximum 
resolution is | 024 by 768 pixels. 





ANALOG AND DIGITAL INPUTS The 
XL handles both analog and digital inputs 
through two sets of connectors on its back 
panel. Normally, you'll want to use the 9- 
pin D-shell socket that accommodates both 
analog and digital signals, you select the 
operating mode by flipping a slide switch 
located above it. Analog signals can also 
use a set of four BNC connectors that ac- 
cept both separated-syne and sync-on- 
green RGB signals. One important opera- 
tional difference distinguishes the input 
connectors—while the 9-pin is good only 
for a 30-MHz bandwidth, the BNC con- 
nectors allow a bandwidth up to 65 MHz. 

Two input cables are supplied with the 
XL. One terminates in a 9-pin D-shell for 
EGA and PGC display adapters. The other 
ends with a 15-pin high-density D-shell for 
use with VGA and 8514/A systems. 

Other controls on the rear panel include 
an 8/16/64 selector switch for color mode 
compatibility with non-IBM computers, a 
manual switch that defeats automatic im- 
age sizing for the various IBM video stan- 
dards, and an input level switch that allows 
for nominal analog inputs of 0.7 or 1.0 


With a 20-inch tube and a case that 
stands 18/2 by 19 by 21s inches 
(HWD), the NEC MultiSync XL is the 
biggest monitor to wear NEC's well- 
known MultiSync label, The $3,199 
monitor's overall image was among 
the best shown by the big-screen 
8514/A-compatible displays reviewed 
here. 
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NEC MultiSync XL 
NEC Home Electronics (USA) Inc. 















volts. Brightness and contrast thumb- | For example, the horizontal control ends 
wheels are tucked under the right-front | its rotation while the active image is still /2 



















1255 Michael Dr. edge of the display; behind them is a push | inch from the bezel on the screen. 
Aare eee button to activate the built-in degausser. A Additional controls on the rear panel in- 


push button that controls input power is | clude two slide switches that operate only 
under the lower-right comer of the screen. | with digital input signals for text mode. 
Image position and size controls (both | One toggles text mode on and off; the other 
horizontal and vertical) are hiddcn behind | sets the text color as amber, green, or 
a door under the left side of the screen. | white. A selector that chooses cither the 
These can help compensate for the some- | BNC or D-shcll input connector is also lo- 
what small 16%-inch image presented | cated here. 
| across the 19-inch visible screen (the de- 
fault with the size controls sct at the detent | HIGH ASPECT RATIO With the size 
in the middle of their rotation). The range | controls set at their detents, the aspect ratio 
of the position controls is scant, however. | of the XL measured slightly high. but not 


List Price: $3,199; 85(4/A cable adapter, 
$19.95. 

Requires: Any MCGA, EGA, VGA, PGC, 
SuperVGA, Macmtosh II, or 8514/A display 
adapter. 

In Short: The classic NEC MultiSync dis- 
play grown up to a 19-inch image, the Mult- 
Syne XL accepts a wide range of scanning 
frequencies through TTL and analog inputs 
and includes a till-swivel base. 
CIRCLE 692 ON READER SERVICE CARD. 
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Our Profile Will Make You Smile! 





Our Price Will Make You Happy! 


Introducing IntelliSync® The New Intelligent 
Multi-Frequency Monitor From 3LYNX°® 


It starts with the outstanding design features such as the 
small foot print, and streamlined profile (even slimmer 
than single frequency color monitors). 


Next the IntelliSync is compatible with the CGA, EGA, 
VGA, and more, as well as being an excellent companion 
to all PC/XT/AT* Apple Macintosh II* and the new 
IBM PS/2* systems. 


The cost of IntelliSync is nearly 1/3 less than its 
major competitor. Most impressive is that it 

is manufactured by 3LYNX, a video 
display monitor manufacturer pro- 
ducing critical video components for == 
the majority of the top FORTUNE 
500 computer companies for years. 
For information on the new 3LYNX 


IntelliSync Monitors call or write rar” 2 ~ 
today. Call toll free 1-800-243-5969. 





Or 1-800-24-3LYNX. Fax # (408) Sync M 
434-0466) International ce nc 


Calls (408) 432-8833. 





intelliSync Monochrome 


Auto Horizontal 
Frequencies 
Tilt & Swivel 


Frequencies 
Inverse Video 
Option in MDA 
Mode 
Selection of 
Text Color 
Color Text 
Options 


Dimensions (mm) 


Weight 


Suggested 
Retail Price 


® 
1450 Seareel Lane 
San Jose, CA 95131 


* Registered trademarks of their respective companies. 3LYNX and IntelliSync are registered trademarks of 3LYNX Technologies Corp. 
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objectionably so (about 1.40 versus 1.33). 
Image geometry was correct, and align- 
ment proved very good with the green gun 
slightly high at the top of the image but 
within the,0.7-millimeter rating of the set. 

Image quality was very good on the 
0.31-mm dot-pitch tube, as were color and 
contrast. The screen background is dark 
gray and its face is coated to reduce glare. 

Although somewhat small, the overall 
XL image was among the best shown by 
the big-screen 8514/A-compatible dis- 
plays reviewed here. Its biggest drawback 
is its stiff price. 


PRINCETON GRAPHIC SYSTEMS 
Princeton Graphic 
Systems Max-15 
Princeton Graphic 
Systems Ultra 16 


If you don’t need color or you do need the 
dollars that a color 8514-compatible dis- 
play would cost, put your mind on a single 
track and think monochrome. For $389 
you can have today’s cheapest entrée into 
8514/A graphics, Princeton Graphic Sys- 
tems’ Max-15, a white-on-black multiscan 
display with a 14-inch tube. If price isn’t a 
factor, about $1,000 more will buy you the 
Ultra 16, Princeton Graphic’s 16-inch col- 
or 8514-compatible display. 

The Max-15 accepts both analog and 
digital inputs through its 25-pin D-shell 
socket; the interface is chosen by the 
adapter cable that you use. Princeton sup- 
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Princeton Graphic Systems Max-15 
Princeton Graphic Sysiems 

60! Ewing Si., Bldg. A 

Princeton, NJ 08540 

(609) 683-1660 

List Price: $389 (including cable). 
Requires; MDA, Hercules, CGA, EGA, 
PGC, VGA, or 8514/A display adapter or 
compatible. 

In Short: The Max-15 is a 14-inch mono- 
chrome display with an antiglare etched flat 
screen and built-in lill-swivel base thal’s 
compatible with all IBM video standards. 
CIRCLEGS90ONREADERSEAVICECARD. 
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plied a 72-inch cable that terminated in a 
male high-density 15-pin D-shell to match 
VGA and 8514/A standards. A similar ca- 
ble terminating in a 9-pin D-shell connects 
to digital display adapters. The Max-15 
will handle all IBM digital video stan- 
dards, including CGA, EGA, and TTL 
monochrome signals (which includes Her- 
cules graphics) as well as Macintosh II, 
Macintosh SE, and composite video. The 
Taiwan-made Max-15 bears a Class A 
FCC certification. 


ADVANTAGES OF MONOCHROME 
Monochrome brings a host of advantages, 
not the least of which is the smaller size of 


and lesther! rege 





At $389, the Princeton Graphic 
Systems Max-15 is today’s least 
expensive entrée into 8514/A 
graphics, a white-on-black multiscan 
display with a 14-inch tube. 


the unit. The 12'4- by 12'4- by 13-inch 
(HWD) Max-15 is light and compact en- 
ough—even with its built-in tilt-swivel 
base—that you don’t have to worry about 
your PS/2 Model 50 or 70 being crushed to 
rubble undemeath it. 

The white beige plastic case and thin 
brownish bezel mask the display tube 
down to a visible 12% inches, while the 
actual active video area measures only 
104 inches diagonally, at least in 400-line 
normal text mode. Switch to 8514/A, and 
the image grows a full 2 inches vertically. 

You can control the size and shape of 
the image with horizontal and vertical size 
and position controls, which are provided 
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on the rear of the display. With the excep- 
tion of the horizontal size control, all of 
these are shaft-like. There is also an under- 
and overscan slide switch. 

If you select overscan (which is princi- 
pally designed for use with Apple display 
systems), the image will exceed the 
bounds of the screen. If you use underscan 
(IBM mode) and adjust for a full-screen 
image in 8514/A, your text screen will 
shoot through the top of the screen bezel. 
The horizontal-position control does not 
have enough range to move the image to 
the left bezel except in overscan mode. 

Another slide switch on the rear panel is 
labeled Normal/Reverse/Mono. When 
digital inputs are used, this toggles be- 
tween normal (EGA/CGA) displays, re- 
verse mode (in which sync polarity deter- 
mines whether 16 or 64 shades of gray are 
displayed), and mono, which gives four 
shades of gray to MDA signals. 


ASHARP IMAGE The Max-15’s image 
is sharp; it’s unhampered by a shadow 
mask, which is unnecessary in mono- 
chrome displays. Princeton rates its resolu- 
tion at 1,024 by 768 pixels and its band- 
width at 45 MHz—right on for 8514 
operation. The monitor’s stark, paper- 
white image stands out distinctly thanks to 
the dark face of the display tube, its anti- 
glare treatment, and the nearly flat screen. 

The brightness and contrast thumb- 
wheels on the left side of the Max-15 have 
adequate range to suppress background il- 
lumination in environments with wide 
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Princeton Graphic Systems Uttra 16 
Princeton Graphic Systems 

601 Ewing St.. Bldg. A 

Princeton, NJ 08540 

(609) 683-1660 

List Price: $1,375 (including cable). 
Requires: MDA, Hercules. CGA, EGA, 
PGC, VGA or $514/A display adapter or 
compatible. 

In Short: The Ultra 16 is a mulliscan display 
thal accepts a wide range of scanning fre- | 
quencies to produce high-resolulion color 
images on an anliglare elched 16-inch screen. | 
Il includes a till-swivel base. 
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ranges of ambient brightnesses. 

Only the image geometry suffers a 
slight barrel distortion that causes the cen- 
tral portions of the image to bulge out and 
leads to a slight downturn of the top edge. 
The aspect ratio of graphics depends on 
both mode and control settings. 

Buy the Max-15 only if you want an af- 
fordable 8514 alternative. However, 
you'll have to accept its several shortcom- 
ings—less-than-perfect geometry, poor 
mode handling, and inadequate control 
range. The Max-15 is a workable solution, 
but it needs further attention to detail to be 
a top choice except on price. 
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The $1,375 Princeton Graphic 
Systems Ulira 16 is a 16-inch color 
display that delivers excellent images 
with near-perfect geometry and is 
compatible with all 1BM PC color 
modes and the Apple Macintosh I. 


A COLORFUL ALTERNATIVE If the | 
Princeton Graphic Systems Ultra 16 won’t 
match your display board, no multiscan 
monitor will. Princeton claims that the 
$1,375 Ultra 16 accepts the widest range 
of vertical and horizontal scanning fre- | 
quencies, from 45 to 120 Hz and 15 to ail 
kHz, respectively. 

The Ultra 16 accepts both digital ait 
analog signals and is compatible with all 
IBM PC color modes (CGA, EGA, VGA, 
8514, and PGC) and the Apple Macintosh 
II. It prefers that the analog input have a 
nominal 0.6-volt signal. The 0.7 volts of 
the VGA system might slightly overdrive 
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the system, but then that’s what brightness 
controls are for. 

A push button on the rear panel selects 
whether the Ultra 16 uses its analog or dig- 
ital inputs. To mate with whatever display 
adapter you have, the display uses a 25-pin 
D-shell connector. Separate 72-inch ca- 
bles are supplied for digital and analog use 
as well as for use with the Mac II. Digital 
cables terminate in a 9-pin male D-shell; 
analog cables terminate in a 15-pin male 
high-density D-shell connector. Although 
a composite video input is available on the 
25-pin input connector, Princeton current- 
ly does not offer an adapter cable to mate 
with this video standard. 

The display tube of the Ultra 16 mea- 
sures a generous 16 inches across with all 
but 14% inches of that masked by a green- 
ish-tan bezel that contrasts with the white 
beige case (which also bears a hint of 
green). Sitting on its built-in tilt-swivel 
base, it looks like an ordinary monitor that 


suffered a sudden growth spurt. It mea- 
sures 16% by 164% by 15% inches 
(HWD), and it bears Class B FCC certifi- 
cation. 


COLOR AND CONTRAST The dark, 
almost black matrix and antiglare etched 
finish of the screen delivers a high-con- 
trast, colorful image. Only when bright- 
ness is set to its maximum does any flare 
visibly blur on-screen characters, possibly 
a result of the 0.1-volt overdrive. Sharp- 
ness is aided by the tube’s 0.31-mm dot- 
pitch. The maximum resolution of the sys- 
tem is | 024 by 768 pixels. 

As delivered, the active image size 
measured 13 inches diagonally, giving an 
almost perfect 4:3 aspect ratio to the 10%- 
by 8-inch picture. The image maintained 
its size no matter which video standard we 
fed to the display. 

Both horizontal and vertical sizes of the 
image are variable, to alter them, you use 


shaftlike controls on the rear panel of the 
display. These are augmented by an over- 
scan/underscan push button. The range of 
the horizontal adjustment was somewhat 
limited. 

The maximum width of the image mea- 
sures about |! inches, insufficient to fill 
the screen in underscan mode. In overs- 
can, the horizontal-size control cannot re- 
duce the width of the image to fit on the 
screen. And in underscan mode, the hori- 
zontal-position control runs out of room 
when the image rests about ’-inch right of 
the left bezel. The range of the vertical ad- 
justments is greater, allowing the image to 
more than fill the entire height of the 
screen. 

Other controls on the rear panel include 
a color mode selected for TTL operation, 
which selects 16- or 64-color operation. A 
text-color push button cycles through a 
range of colors, depending on whether the 
analog or digital input is used. In digital 
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It’s Here Now And It’s Going Fast. 


Uncompromising Reliability Teams Up With Unparalleled Performance. 





Dyna 30MHz 80386 Cache System 
—One Step Ahead. 


PERFORMANCE BENCHMARKS 

= LANDMARK SPEED TEST (VERSION 4.0) 49MHz 
= NORTON S.1. RATING (VERSION 4.0) 36.3 

= POWER METER MIPS TEST 6.96 MIPS 


Dyna Computer, inc. has over six years experience in 
the design and manufacture of PC, 8088, 286 and 386 
motherboards and systems. 


SERVICES: 


Reliability is the first thing on your mind and at Dyna 
computer we make it our number one priority Our goal 
at Dyna Computer is to serve and maintain you, the 
customer. Dyna Computer fulfitts your performance/ 
throughput requirements by designing today's highest 
performance Intel-based 80386” microcomputers. 


HARDWARE FEATURES: 
= 80386 ~ CPU (intel) 
=Custom-designed 64K RAM cacha and controller 


(implemented in PALS), nearly a 90 percent caicu- 
tated hit rate 


= One to 24 megabytes of RAM available 


= 80387 and Weitek support (stand-alone or simulta. Support and service are next on your agenda and ours. 


sag gg inletarneed 40 Ges? Honctieertenccriiect welpanin 
= Tower enclosure (six half-height or three full-height 
sri \ ) most cases, effectively channel your requirements. 


"= Monographic, EGA and VGA options available We realize that many corporations need to lease their 


=MFM, ESD! and SCSI hard drives and controllers Computers. Dyna Computer equipment is available via 
available lease scheduting for qualified companies. 





= Drive capacities range from 40 megabytes to 780 a: nyna Computer, as at most companies, well over 80 
5 megabytes percent of our business comes from repeat customers. 
Prices range from $4,995 = DOS, UNIX, NetWara, OS/2 and XENtX compatible So for your benefit, Dyna Computer goes out of its way 
to $24 769 10MHz 1/0 bus speed to make sure that your requirements are met 
s 
—— 3081 North First St., Call one ol our highly trained systems sales consul- 





SSS = FS San Jose, Ca 95134 
; (408) 943-0100 
Vibe FAX (408) 943-0642 


tants today We will prove to you that at Dyna Computer 
we make it our business to satisfy your business sys- 
tems and peripherals requirements. 


UNE = © regnicred trate’ of AIGT footers © a regetored Watemart of Novell Inc KEME © 5 ropsternd helemart of tw Sarts Cour Opmatan. 
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mode, the selection is green on black, am- 
ber on black, and white on blue; in analog, 
amber on black, cyan on black, and green 
on black. 

Once you set a text mode, the Ultra 16 | 
remembers your color choice only as long 
as the display is tumed on. Switch it off 
and back on, and it resets to normal color 
mode (white text on a black background). 

Normal display controls are hidden just 
under the the right-front edge of the Ultra 
16. Thumbwheels are provided for con- 
trast and brightness, and there is a rocker 
switch for controlling power. A long, nar- 
row LED near the lower right of the front 
of the display indicates that the power is 
turned on. 

The Ultra 16 delivered excellent images 
with near-perfect geometry. The color 
alignment of the evaluation display was 
also quite good, although near the comers 
of the display it faltered somewhat. If only 
control range were better and the trace of 
flare eliminated, it would top the list of 
8514 choices. 





| 


SEIKO INSTRUMENTS USA INC, 
Seiko CM-1430 

Designed as a direct replacement for 
IBM's 8514 display, the Seiko CM-1430 
mimics its operation and all of its modes in 
a more compact package. Measuring just | 
13% by 14 by 164 inches (HWD), the 
$995 display is desktop and computer-top 
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Seiko CM-1430 
Seiko Instruments USA Inc. 

PC Products Divison 

1144 Ringwood Cr. 

San Jose, CA 95131 

(408) 922-5900 

List Price: $995, including interface cable. 
Requires: Any VGA or 3514/A display 
adapter or compatible. 

In Short: An 8514 display shrunk down to 
computer-top size, the CM- 1430 operates in 
all VGA and 8514 modes and yeelds an active 
display arva of 131s inches. No controls are 
provided for altering the heighi, width, or po- 
sition of the active image, bul the factory set- 
lings are close to perfect 
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The Seiko CM-1430 mimics the 
operation and all of the modes of 
IBM's 8514 display, in a more 
compact package. Measuring just 
13% byl4 by 16'% inches (HWD), the 
$995 display is desktop and computer- 
top material and includes a built-in 
tilt-swivel stand. 





































material, packaged in a white-beige plastic 
case with perforated steel bottom and 
meeting FCC Class B certification. A tih- 
swivel stand is built in to the unit. 

The CM- 1430 operates at the same fre- 


terface) and full 8514/A capabilities. 

As with the IBM 8514 display itself, 
the CM- 1430 is capable of delecting sync 
polarity and properly adjusting the height 
of its displays. Moreover, it includes the 
proper ID signals to indicate to its host dis- 
vertical scanning frequencies of 60, 70, } play adapter that it is an 8514 monitor. 
and 87 Hz (the last interlaced) and horizon- 
tal frequencies of 31.7 and 35.52 kHz. It 
offers only an analog interface through a 
fixed 69-inch cable that terminates in an 
IBM-standard |5-pin, high-density D- 
shell connector. It supports all VGA 
modes (which means it emulates the CGA 
and EGA standards through the analog in- 


FACTORY SETTINGS The display 
tube of the CM-1430 measures 14 inches 
diagonally and yields an active display 
area of 134% inches. No controls are pro- 
vided for manipulating the height, width, 
of position of the active image. You're de- 
pendent on the factory settings, which 
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LogiMouse “ : 
LogiMouse w/Paint Show 


LogiMouse w/Logi Cadd 


LogiTech Hi-Res Mouse . 


Clipper $405 
dBase IV 449 
dBase IV LAN 599 
OB-XL Diamond . 107 
Eureka. ..cces.s .. 103 
Genifer ......... .. . 188 
Nutshell......... .. 123 
Nutshell Plus ..... 185 
Paradox 2.0..... 403 
PFS: Professional File 2.0 . 152 
RAAT cress cone 185 
Q&AWrite.......... 105 
R:BaseForDDS.... .... 425 
RES. stir: 93 
Revelation... . 463 
Revelation Adv. ... 465 
VP Expert ... 115 
BRNO ce-sstes ex 58 
Dollars & Sense 

wiForcast ... $91 
Tobias 


Managing Your Money 5.0 





Logi Buss Mouse w/Paint Show 
Logi Buss w/Publisher ..... 


Logi Buss Mouse w/Logi Cadd 
LogiMouse w/Publisher .. . . 


WIDIRIPIUS erect $46 
Brooklyn Bridge........ . 66 
Carousel2.0 ......... 43 
CopylIPC....... Aes 
Copywrite ......... . 59 
COT efaSt cpsiits a. x:sas, omens . 88 
Crutse Control....... .29 
DirectAccess ....... ..... 48 
Disk Optimizer 4.0.......... 37 
Disk Technician... .... 56 
Disk Technician Adv. 99 
Disk Technician Plus ......... 69 
OS Back-Up Plus ..... yeas 
Fasthacke ncn aniascl aeons) 
Fastback Plus . ....... 98 
Keyworks ...... i . 53 
Laplink + ...... .73 
Mace Utilities : aq 
Microsoft Windows 286 .-. 58 
Copy Il 

Option Board Deluxe $99 
MS Mach 20 Memory Plus 258 
MS Mach 20 Baseboard. .....312 
Masterpiece .... 79 
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+ Parsonal and Company Checks Will Deley 
Se a Sbipping 
MICROCOMPUTER © Prices. 

MARKETING COUNCIL 


3 Weeks 
Changa Without Notice 


* No APO, FPO, or internetional orders pleese 
+ Call Bafore Submitting P.O.'e. Aek for 


‘arms & Avalability Subject to 


* Add 5% forC O D Ordars 
+ No returne on mieordared or opened producta, rebotas, trel period privileges oF promotionel 
* Wa Do Not Guarantee Machina Compatibility. progrema offered by menu! 


First Publisher 
First Graphics .. 
FirstChoice........ 


Professional File 


Harvard Graphics 
Harvard Project Mgr Ill. 


Professional Write ........ 


Professional Plan.............. 






Microsoft Windows 3B6 ..... 116 
Norton Commander .. . 43 
Norton Editor ......... 35 
Norton Utilities 4.0 .... aT 
PC ToolsDeluxe........ 36 
Printworks for Dot Matrix .. 41 
Printworks forLasers ..... 67 
Sidekick Plus \...6.........4 125 
Sideways .............. 37 
Smart Notes .......... 43 
SOQZIPWS 3 ccc ss aie 53 
ISUIDETKEY © savaiys wiceisaisis 58 
UnlockD Plus ........ 52 
Unlock Game Master 25 
Unlock Masterkey .... 55 
TRO ss. «snares 34 
XTree Professional... . 61 
Maxell 3% DS/0D (100) $145 
31% High Density (100) 339 

54 DS/DD (100)... .. 60 

5% High Density (100) 115 

Sony 31% S/S (100).......... 125 
314 DS/DD (100) . 165 

31% High Density (100) . 379 

5% DS/DD (100) ...... 65 

5% High Density (100) . . 160 


* NoCherga for VISA end Mastercard 

* We Do Nol Cherge Your Card Until Your Order is Shipped 

* You Pey The Ground Shipping t-10# $6 00. 11-20% $10 00 
(&xcept Alaska & Hawail), Wa Pay tha Aw Diffarence 

* Fraa Aur Applies ONLY to Ordars Over $100 





















Easy Extra 
Grandview . 
Multimate Advantage I! 
PFS: Professtonal Write . . . 
Volkswriter 3... 5 
Votkswriter Deluxe Plus . . . 
Webster 
NewWorld Writer II 
Prof. SpellChecker .... . 
New World Thesaurus ... 
Word (Microsoft) ..... : 
Word Perfect5.0.... ... . 
Word Perfect Executive ...... 
Word Perfect Library. .. 
Wordstar Pro Pack 5.0... .. 
Wordstar 2000 Plus 3.0... 


Chuck Yeager 
Adv. Flight Simulator 
LetsC . 
Mavis Beacon 
Teaches Typing 
MS LearningDOS . . 
MS Flight Simulator 
PC Logo (New Ver)... 
Turbo Pascal Tutor. .... 
Typing instructor Encore . 
Typing Tutor IV 






* Al) products (including DOA s) carry manufacturer's 
warrantas only We do not honor guarantees. 
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Microsoft PC Excel 


Microsoft PC Works 


Ability Plus $137 
Enable 2.0. 399 
Framework Ill 419 
MS Works ...... a) 
PFS: IstChoice ........... 82 
Smart Software System ... 385 
Symphony ............... 409 


ANW/286 w/Key Card ... $1745 


SFT NW 286 wiKey ...... 2975 
SFT/286 LVLIw/Key Card 1899 
AllOthers ............... Call 
PC Il Mouse w/Paint 

(Buss or Serial). .... $82 
PC Il Mouse w/Autosketch 

(BussorSerial)... . . .97 
Omni Mouse ............. 38 
Microsoft 

Buss Mouse 1.0 ........ 95 

Serial Mouse 1.0 . . 9 


Buss Mouse w/CADD ....110 
Serial Mouse w/CADD .... 110 
Buss Mouse w/Windows . 126 
Senal Mouse w/Windows 126 





Carbon Copy Pius $106 
CompuServe 

Subscription Kit .. .19 
Crosstalk XVI...... 87 
Crosstalk Mark IV.........109 
MON eres. s, 4.5.0 ence arene sine 33 
Remote ll............0.... 87 
Smartcomll .............. 79 
Smartcomill......... 0... 136 
MS Basic Compiler $178 


C Compiler (Microsolt) .... 169 
Cobol Compiler (Microsolt) 538 
MS Fortran Compiler 4.0 . . . 269 
Lattice C Compiler ....... 195 
Macro 

Assembler (Microsoft) ..... 89 
Pascal 


Compiler (Microsoft) ..... 179 
Quick Basic 4.0............ 59 
CHG oes ss ees Oe 59 
Ryan McFarlan Fortran ... 375 
Ryan McFarlan Cobo! .....579 
Turbo Basic............. 62 
MURDO'G . catgasweenes. 3 88 
Turbo Pascal5.0.........., 88 
Turbo Pascal Dev. Library . 228 
Turbo Prolog ........ i. 


SOFTWARE 


ORDER LINE 


-6659 


Microsoft Word 4.0 


Microsoft Windows 286 





Newsmaster Il $38 
Pagemaker 3.0 472 
PFS: First Publisher . . . - 89 
Ventura Publishing..... . 465 
Harvard 

Project Manager il! $349 
Microsoft Project 4.0 295 
Superproyect Expert . 
Timeline 3.0 ........ 
Designer $399 
Energraphics 199 
Freelance Plus 289 
Generic CAD w/Dot Plot 3: 0 72 
Generic Cadd Level Ill. .... 97 
Harvard Graphics 21...... 255 
Microsoft Chart3.0 ...... 236 
News Room Professional .. . 42 
Printmaster Plus......... 28 
PrimtSNOD 26. .cesai. san 32 
Turbo Graphix Tool Box... . 62 
VP'Grapiixs... oc cicne a 56 
Windows Draw!!....... 165 
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Cambridge Analyst $80 
IAL: sheer es svecs .. 69 
Lotus 1-2-3 Ver.2.01....... 285 
Lotus Agenda ............239 
Lotus Manusenpt.......... 289 
MS Excel. «2.2.03. .4. 295 
MS Excel/Mach 20 Bundle 641 
MS Multiplan 4.0.......... 116 


PFS Professional Plan 








62 

32 
VP Planner .... fociegg Al, 
VP Planner Plus .......... 112 
ACCPAC Easy . $53 
ACCPAC BPI. . 229 
Bedford Accounting 139 
DAC Easy Accounting 53 
DAC Easy Payroll..........53 
Qne Write Plus 2.0........117 
One Write 

AR, AP, Payroll ...... 117 ea. 

Time Slips .... 
TimeSlips | 








AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference_ 


Saturday 9 00am -1 00pm 








* To Place an Order 1-800-426-6659. 
* To Foltow Up On An Order (602) 944-1037 
* Order Line Hours Man -Fri 7-00 am-6-00 pm 


Matling Address: 
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Doing Business Since 1980 A Division of CW Marketing, Inc. 
The Acknowledged Leader 
in the Computer Mail Order Industry. 
| Call About the Availability of Other Products Not Listed. 





16 MHz, 1024K Memory, 
200 Watt Power Supply, 
Enhanced Keyboard, 
1.2 MG Floppy Onve 


System w/1.2 Floppy & 40 MG Drive $2285 


Pictured Below PC/368 © 





Pictured atom POX T Turbo @ Pictured Above PC/286 Turbo e 
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1OMHz, 640K Memory, 150 Watt PWR Supply, 


12 MHz, 1024K Memory, 
200 Watt PWR Supply, 
1.2 MG Floppy Drive, 
Enhanced AT-Style Keyboard, 
EGA Monitor, AT Multi 1/0 Card. EGA Card 


Keytronics Style Keyboard, 1-360K Onve, 
AT Style Case, Monographics Card w/parallel 
Printer Port, Clock Card w/Senal Port, 
Mono Monitor w/Swivel Tilt Race 





| System w/2 On . a 
System w'-20 MG Drive Mm System w/12 Floppy & 40MG Orwe .. $2097 


System w/1-30 MG Drive . 





Turbo w/640K 1 1 Drive 
Turbo PC/XT w/360K & 2 Drives 


z 


MIT AB Switch Box (Par/Par) 

MIT 0 Serial Clock 

MIT 1/0 Senial-Parallel 

MIT Monographics Card 

MIT AT Muit: YO 

MIT XT Multi 0 oe 
MIT 1200B Moder (INT) with Software . 
MIT 1200B Madem (EXT) with Software 
MIT 2400B Modem (INT) with Software .. 
MIT 2400B Modem (EXT) with Software 
MIT Enhanced Keyboard 

MIT VGA Monitor 


Turbo PC/XT w/360K & 1 Drive & 20 MG 

Turbo PC/XT w/360K & 1Drive& 30MG . 

PC 286 12 MHz Zero Wait State w/1024K, 1.2 Floppy Drive... .. 
PC 286 12 MHz Zero Wait State w/1024K, 1.2 Floppy Drive 40 MG 
MIT Amber Monitor W/SW Tilt 


MIT EGA Monitor 
MIT Auto Switch EGA Card... 
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MIT VGA Card 











ORDER LINE 


HARDWARE 


Alps 

Allegro 

Other Models .. 
AST 

Turbo Laser. 
Citizen Printers 

1200 . 


180D . 

Other Models . . 
Diconix 

150 ; 
Epson Printers 
FX850 . ; 
FX1050 . 
ran.» 
LQ850 . 

LX800 . 5 
Other Models... 


Other Models 
Hewlett-Psckard 

Laser Jet IID 

Laser Jet Series Il. . 


300... 
Silent Water. . 


Altec Passive Hub 
AQUILA B Port Active Hub 
AQUILA Arcnet Card 


SMC Mdl 110 Arcnet Card 


Other Boards 


Complete 400 
Complete 2 Page 


Laserline6 . 
Psnasonic 


Other Models 

Star Micronics 
NX 1000 Rainbow . 
NX 1000 . 


ither Models \ fie’ 


shiba 
3 SL 


Curt: 


LAPPAC Portable 


Computer Case ........ n 


Anchor 
1200 B w/software 
3 


Prometheus 
12008 w/Software . 
24008 w/Software . 
24006 4 

US Robotics 
Password 1200 ... 
Courter 2400 .... 
Couner 2400E .... 

HST 9600 . 


is 
Pee Surge Suppressor 
TARGUS 


Bernoulll Box 


40Meg......... 
BetaExt, 20MG .... 
Beta int, 20MG .. 


Seagate 
20 MG wWO Controller. . . 


251-140MG . 
30 MG “HT... 
40 MG wiCont 
Other Models . . 


3506 720K . . 
3.5 Or 1.4MB .. 


Amdek 


Multisyne Il. 
Multisync Plus 
Multisyne XL. . : 
Monographic System 
Other Models 


Princeton 


Ultrasyne 
Ultrasync 16. 
Max 1 

Max 15 


Mutfiscan (1303) . . 


Mitsubishi 


Diamond Scan 14” . 


Zenith 


1490 


Plus 


20MG. 
40NG. 
Passport 20 


Keytronics 
Kass 


KB5153 |... 
KBt01 Plus . 


AST 
Model BO 
Model 140X 
ao Models 


NE 
Multispeed ELM . . 
MultispeedHO ... 
shiba 


Zenith 
Supersport 20 . . 


AST 
Hot Shot . 
Six Pack Pius ee 
Xformer . . 


VGA : 
VGAPlus........ ‘ 
atl 


EGA Wonder .. 
VIP VGA 
Hercules 
ColorCard ....... : 
piso Card Plus 


Above Board Plus .. 
Inboard 386 PC... 
Inboard 386 AT .. . 
B0287-6 


Pro Designer ... 
Pro Oesigner + . 
Tiny Turbo ..... 
TwinTurbo 
Other Models 

Parsdise 
Autoswitch 350 . 
Autoswitch 480 . 
VGA + 


Maal Professional 
Fastwrte vee 
VGA . 


SPORTSTER 2400 B Complete 4800 $225 
w/soltware Complete 9600 


AIR EXPRESS SHIPPING CIRCLE 123 ON READER SERVICE CARD 
Ms You Pay the Ground Shipping 
We Pay The Air Difference 
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are—thank fully—ncarly perfect. 

The 11-inch (diagonal) on-screen im- 
age of the CM-1430 does not vary at all be- 
tween modes. The small screen makes the 
image on the 0.26-mm slot-pitch tube ap- 
pear exceptionally sharp. 

In testing, the image proved extremely 
good. Its aspect ratio was nearly perfect at 
about | .30, and color alignment across the 
screen proved well within the manufactur- 
er’s claims. Colors were bright and satu- 
rated, rendered using normal persistence 
phosphors. To further enhance the image, 
the near-black face of the display tube is 
silica-coated to reduce glare. 

The CM-1430 only has one user con- 
trol—a brightness thumbwheel under the 
right-front edge of the screen. The power 
switch is a rocker on the rear panel, where 
you'll also find a fuse holder. 

While the image that the Seiko CM- 
1430 makes is beyond reproach, a larger 
number of user controls would enhance the 
flexibility of the display. The absence of a 
contrast control is particularly irksome. 
Outside of that shortcoming, the CM-1430 
is an excellent display for VGA and 
8514/A applications that require only a 
modest viewing area. 









































SONY CORP, OF AMERICA 


Sony CPD-1302 


A venerable display, the Sony CPD-1302 


That this $995 Japanese-made display can 
adapt to the 8514/A standard simply with 
the addition of a new adapter cable is a trib- 
ute to the foresight of its designers. How- 
ever, 20/20 hindsight shows that they did 
not anticipate all of the details of the new 
specification, which puts the aging moni- 
tor at a disadvantage when compared with 
some newcomers. 

The CPD-1302 has a modest screen 
size, about 131s inches (diagonally), in its 
11%- by 14%- by 15%-inch case. Its 
shape gives you the impression that some- 
one attacked an ordinary angular monitor 
with a plane and sandpaper, rounded off all 
its edges, and curved the case to match the 
cylindrical curve of the Trinitron display 
tube. Even the finish of the FCC Class 
B-certified plastic case is an odd shade of 
battleship gray. A tilt-swivel stand is op- 
tional. 





has been available for more than 2 years. | 











quaide 'o the best the world has to offer 


| 
| 


The CPD-1302 is a multiscan display, 
capable of handling signals with vertical 
scanning frequencies ranging from 50 to 
100 Hz and horizontal scanning frequen- 
cies from 15 to 34 kHz. It claims maxi- 
mum on-screen resolution only of 900 by 
560 pixels and a maximum bandwidth of 
30 MHz, but it proved capable of handling 
8514/A signals without a problem. 


SPECIALCONNECTING CABLE Both 
analog and digital input signals connect to 
the single 9-pin D-shell socket recessed in 
the rear panel of the CPD-1302. A slide 
switch on the rear panel determines wheth- 





Available for more than 2 years, the 
$995 Sony CPD-1302 display can 
adapt to the 8514/A standard with the 
simple addition of a new adapter 
cable. But it appears that Sony did not 
anticipate all of the details of the new 
Specification. 





er analog or digital signal processing is 
used. This 9-pin connector differs in lay- 
out from nearly all others used in displays, 
so it requires a special connecting cable. 
Sony provides a 48-inch cable that termi- 
nates ina 15-pin high-density D-shell con- 
nector to hook onto an 8514/A display a 
dapter. 

Front-panel controls include the requi- 
site brightness and contrast thumbwhceels 
on the right side of the display, and just be- 
low them a rocker switch for power. A 
door on the rear panel hides the digital/ana- 
log input selector, a digital color-mode se- 
lector (CGA or EGA), and horizontal and 
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vertical shift (positioning) controls. No 
size-adjusters are available. 

The CPD-1302 yields an image that 
measures about 12 inches diagonally in 
400-line VGA modes (CGA-compatible 
and text). The CPD-1302 does not proper- 
ly adjust the height of the image to suit the 
incoming video, which results in odd as- 
pect ratios under some video standards. 
The 8514/A image, for instance, was more 
than | inch shorter than the VGA text- 
mode image. Switching modes created so 
much relay chatter inside the CPD-1302 
that we began to suspect that there was a 
mouse shivering on a block of ice inside 
the unit. 

The image-positioning controls also 
proved somewhat problematic. Horizontal 
shift, for instance, moved the image be- 
yond the edge of the screen on the right but 
no closer than ¥2-inch from the left edge of 
the screen. 

The fine, 0.26-mm stot-pitch of the 
Trinitron display tube produced very sharp 
images with delightful color, aided by the 
dark, antiglare-treated screen. Color align- 
ment was slightly off but acceptable. The 
evaluation unit's screen geometry was far 
enough afield to be unacceptable, howev- 
er, with verticals on the left side of the 
screen taking a noticeable inward bend. 

Overall, the CPD-1302 is showing its 
age. More than an adapter cable is needed 
to bring it in line with the 8514/A standard. 


FILE 






Sony CPD-t302 
Sony Corp. of Amenca 

Computer Penpheral Products Division 
Sony Dr. 

Park Ridge, NJ07656 

(201) 930-1000 

(800) 222-SONY (general information) 

List Price: $995; 8514/A interface cabic, 
$25.95: all other interface cables, $19.95 
Requires: MDA, CGA, EGA, VGA. ex- 
tended VGA, PGC. Macintosh It. or 8514/A 
display adapter. 

In Short: A vintage (2-year-old) multiscan 
display with a 13-inch (diagonal) image. 
Uses a super-fine pitch Trinitron tube to dis- 
play in any tBM video standard. tncludes a 
ult-swivel base. 

CIRCLE 688 ON READER SERVICE CARD 
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TAXAN USA CORP. 


Taxan UltraVision 1000 


Claiming the widest bandwidth and high- 
est resolution of all the displays reviewed 
here, the Taxan UltraVision 1000 is also 
the most expensive, with a list price of 
$3,695. Look at the image on its almost- 
black 19-inch screen, and you'll have to 
agree the UltraVision 1000 is worth its 
high price: it was the best performing dis- 
play reviewed here. 

The UltraVision 1000 accepts only ana- 
log input signals at its five BNC connec- 
tors on its rear panel (Red, Green, Blue, 


Horizontal Sync, and Vertical Sync). Its 
circuitry can handle any vertical scanning 
frequency from 50 to 80 Hz, and horizon- 
tal scanning frequencies in three continu- 
ous but noncontiguous ranges: 30 to 34 
kHz, 48 to 52 kHz, and 62 to 72 kHz. 
Taxan notes that the UltraVision 1000 will 
actually operate with horizontal frequen- 
cies as high as 78 kHz, but with some im- 
age degradation. In addition, the monitor 
had no problem handling 8514/A signals at 
44 kHz. 

According to Taxan, the rated band- 
width of the display is an amazing 200 
MHz. On-screen resolution of the UltraVi- 


Taxan's 19-inch UltraViston 1000 is 
the most expensive—as well as the 
best-performing—dsplay monitor we 
reviewed, with a list price of $3,695. 
its colors shine brightly, and the 
Sharpness of its image is beyond 
reproach. 
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sion 1000 extends beyond the 8514/A 
standard to 1,600 x 1,200 pixels. 

The UltraVision 1000 accepts the three 
most popular forms of discrete analog 
RGB signals—composite-sync, sync-on- 
green, and separate-sync. Normally the 
UltraVision 1000 is sold as a complete 
package with video adapter and cable. For 
8514/A use, it is available separately with 
an optional $45 high-density, 15-pin D- 
shell-to-BNC cable that is 36 inches long. 


THE BIG PICTURE The big 20-inch 
tube of the UltraVision 1000 fits in a good- 
looking white-beige plastic case that 
seems smaller than its actual 18- by 18- 
by 20'4-inch (HWD) dimensions. A tilt- 
swivel stand is built-in. The Japanese- 
made package earned a Class A FCC certi- 
fication. 

The display’s controls are tightly inte- 
grated into its overall design. The three pri- 
mary user controls are in the front, re- 
cessed below the screen bezel in a narrow 
panel. Wide rollerlike thumbwheels on the 
left control brightness and contrast; a push- 
button power switch is also on the left side 
of the display. A push button to activate 
the built-in degausser is hidden under the 
set’s right-front comer. 

Besides the five BNC jacks, the rear 
panel also includes a jack for the power 
cord, a fuse holder, and an input voltage 
selector switch that allows the UltraVision 
1000 to be used with 110-120 or 220-240 
VAC utility power. 


res. F PLE 


Taxan Ultra Vision 1000 

| Taxan USA Corp. 
161 Nortech Pkwy. 
San Jose, CA 85134 
(408) 946-3400 
List Price: $3,695; Model 1000-01 interface 
cable, $45. j 
Requires: Any EGA, VGA, PS/2, or 
8514/A display adapter. 
In Short: A very wide bandwidth (200 MHz) 
19-inch color display with very high resolu- | 
tion (1,600 by 1,200 pixels). Its analog-only 
inputs are compatible with VGA and 8514/A 


display adapters, and a tilt-swivel adapter is 
built in. j 
CIRCLE 687 ON READER SERVICE CARD 
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Mic HOICE 


e Princeton Graphic Systems Ultra 16 
e Taxan UltraVision 1000 


We're happy to report that you're 
unlikely to be disappointed with any 
of the displays reviewed here. All of 
them deliver pleasing images when 
used with IBM's 8514/A display 
adapter. 

You'll get the best possible pic- 
ture from the Taxan UltraVision 
1000. The 8514/A standard barely 
taps its capabilities. Its vast band- 
width and ability to match a wide 
range of synchronizing frequencies 
mean you'll be able to use it with 
nearly any analog video standard 
that might evolve in the next few 
years. 

If price is a consideration and 
you want a big screen, the Microvi- 
tec 101 9/SP is the most affordable 
choice, although tts minor electron- 








The more-exotic controls are hidden in 
a special control box that pops down from 
under the right edge of the set. Separate 
screwdriver-actuated adjustments are pro- 
vided for two operating modes designated 
by their nominal horizontal scanning fre- 
quencies—30-kHz mode and 50/60-kHz 
mode. Green LEDs on the panel indicate 
which mode is active. The controls for the 
high-frequency mode include both hori- 
zontal and vertical size and position. The 
lower frequency mode has controls for 
horizontal position and vertical size. 
} 
| 
i 


CONSISTENT AND BRIGHT Al- 
though somewhat small for the size of the 
display tube, the 16-inch active image 
maintained consistent dimensions no mat- 
ter how many lines were used to make it. 
The aspect ratio with the size controls set 
in their factory-shipped aiasong met the 
1.33 of the IBM specification. image ge- 
ometry proved as close to perfection as 
possible. Even the alignment of the in-line 
electron guns was the best we saw on any 


e Mitsubishi FA3425L9 


ic problems earn it less than a 
whole-hearted endorsement. 

Should you want a small screen 
that you can place atop your IBM 
PS/2 Model 50 or 70, our pick is the 
Mitsubishi FA3425L9. Its multiscan 
design frees you from being locked 
into the 8514 standard. It also gives 
you a reasonable range of controls 
and a choice of long- or short-per- 
sistence phosphors. 

In the midrange—and perhaps 
the best general-purpose dis- 
play—is the Princeton Graphic Sys- 
tems Ultra 16. Its screen is large 
enough to show details but compact 
enough not to dominate a desk. Its 
acceptance of a wide range of syn- 
chronizing frequencies helps ensure 
against its obsolescence. 





display, with no perceptible lack of con- 
vergence even in the comers of the image. 

Colors shone brightly against the black 
matrix of the tube, and the contrast was 
heightened by an antireflection panel in 
front of the screen. Image sharpness was 
beyond reproach, thanks to the combina- 
tion of wide bandwidth and the fine 0.31- 
mm dot pitch of the display tube. 

If you want the best big screen available 
for operation under the 8514/A standard 
and you're willing to pay for it, the Ul- 
traVision 1000 is an excellent choice. In 
truth, however, the 8514 standard does not 
require all the quality this Taxan display 
offers. You may not notice the difference 
in on-screen quality between the UltraVi- 
sion 1000 and a more ordinary, less-ex- 
pensive display when you work only with 
8514 images. But if you plan to move on to 
a standard with even higher resolution, this 
is the monitor you i want. ok} 








Winn L. Rosch is a contributing editor of 
PC Magazine. 
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7 HE STANDARD 


Tools t 
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DR 8514 


The 8514/A is not the first video 
adapter with hardware-assisted draw- 
ing, and it’s certainly not the best or 
the fastest. But like many other IBM 
products, the 8514/A provides a focal 
point for the industry and a potential 
standard on which other manufactur- 
ers can build. For this reason, it’s like- 
ly that the 8514/A (including 8514/A 
compatibles available from other 
manufacturers) will be the first video 
adapter with hardware-assisted draw- 
See eeee see s|| y ing to have widespread use on PCs. 
‘ From a programmer’s perspective, 


Because the video-display buffer of the 8514/A 
adapter card is not directly accessible by software, 
ee coi you'll find that programming for this card 

: poses different challenges than does programming 







SSS | forsuch popular boards as the CGA, EGA, 
VGA, and the Hercules Graphics Card. 
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Your next computer system 
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The CompuAdd 386 
Series 


Engineered to master the most demanding applications, the 
CompuAdd 386 Series computers offer a range of top per- 
formance features including 32-bit high-speed cache memory, 
system and option ROM shadowing, OS/2®, and Xenix® 
compatibility, and many more standard features for which you 
would expect to pay a whole lot more. All CompuAdd 386 
systems are equipped with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


386/25 System 
40MB, 28ms 
80MB, 28ms 
110MB, 28ms 
320MB, 16ms 


386/20 System 
40MB, 28ms 
80MB, 28ms 
110MB, 28ms 
320MB, 16ms 


386/16 System 
40MB, 28ms 
80MB, 28ms 
110MB, 28ms 


Compubidd 


CORPORATION 
12303 Technology Blvd Austin, Texas 78727 






@ 








Order Toll Free 


800-666-1872 229930 


CompuAdd 386/25 


© 80386-25 processor running at 25MHz or 8MHz software-selectable system 


speeds 
e 0 wait state cache memory 
© 32-bit high speed RAM board with 1MB RAM (expands to 16MB) 
© System end option ROM shadowing 
¢ ROM-based setup 
* CompuAdd INTEGRATOR productivity software package 
* Choice of 5.25” 1.2MB or 3.5” 1.44MB floppy drive 
¢ Dual floppy/hard drive controller 
¢ Two serial ports and a parallel port built-in 
¢ Six 16-bit end one 8-bit expension slots 
¢ Math coprocessor support for 80387, Weitek, or both 
® Integrated Drive Electronics (IDE) fixed-disk drive interface 
© Choice of enhanced 101-key, AT-style, or 5151 keyboard 


® 29.4 on Norton's SI Benchmark 4.0 test $2895 
CompuAdd 386/20 


© 80386-20 processor running at 20MHz or 8MHz software-selectable 
system speeds 

© 0 wait state cache memory 

© 32-bit high speed RAM board with 1MB RAM (expands to 16MB) 

* System and option ROM shadowing 

* ROM-based setup 

¢ CompuAdd INTEGRATOR productivity software package 

* Choice of 5.25” 1.2MB or 3.5" 1.44MB floppy dnve 

© Duel floppy/herd drive controller 

© Two seriel ports and a parallel port built-in 

© Six 16-bit and one 8-Dbit expansion slots 

¢ Math coprocessor support for 80387, Weitek, or both 

© Imegrated Drive Electronics (IDE) fixed-disk drive interface 

® Choice of enhanced 101-key, AT-style, or 5151 keyboard 


® 23.4 on Norton's SI Benchmark 4.0 test. $2295 
CompuAdd 386/16 


® 80386-16 processor running at 16MHz, 8MHz, 6MHz, or 
4.77MHz software-selectable system speeds 

* 0 wait state (page-mode memory) 

© 1MB RAM expandable to 4MB (option to 10MB RAM) 

¢ CompuAdd INTEGRATOR productivity software package 

® Choice of 5.25” 1.2MB or 35” 1.44MB floppy drive 

¢ Dual floppy/hard drive controller 

° Five 16-bit and two 8-bit expansion slots 

© 80287 math coprocessor support 

* Choice of enhanced 101-key, AT-style, or 5151 keyboard 

© 17.6 on Norton's Benchmark 4.0 test 


FREE! 


$1895 


Get the new INTEGRATOR™ productivity 
software package when you purchase a 
CompuAdd base system. 


Completely menu-driven, INTEGRATOR makes 
your new computer more user friendiy with 
powerful tools that simplify your everyday 
operations: 

© The program and file managers aliminate the 


need for you to be fluent in computerese 
for MS-DOS*® intersctions. 


© Tha cardfile database, appointmant calan- 
dar, printing calculator, and full-featured text 
editor assist you in accomplishing datly 
business tasks. 

© Tha award-winning PC-FullBak™ utility soft- 
ware handles your hard-drive maintenance 
and safeguards valuable data. 









Customer Service 





should be one of ours. 


CompuAdd 286/20 


© 80286-20 processor running at 20MHz or 8MHz switchable system 
speeds 

* 0 wait states (four-way interleave) 

* 1MB RAM expandable to 5MB 

¢ RONM-based setup 

¢ CompuAdd INTEGRATOR™ productivity software package 

¢ Choice of 5.25" 1.2MB or 3.5” 1.44MB floppy drive 

* Dual floppy/hard drive controller 

* Integrated Drive Electronics (IDE) fixed disk drive interface 

¢ Two senal ports and a parallel port built-in 

¢ Six 16-bit and two 8-bit expansion slots 

¢ 80287 math coprocessor support 

¢ Choice of enhanced 101-key, AT-style, or 5151 keyboard 

© 204 on Norton's SI Benchmark 40 test 
(22.5 rating with 2M8 memory and four-way interleave) 


$1695 
CompuAdd 286/16 


* 80286-16 processor running at 16MHz or 8MHz switchable system 
speeds 

© 0 wait states (four-way interleave) 

¢ 1MB RAM expandable to 5MB 

« RON-based setup 

* CompuAdd INTEGRATOR productivity software package 

¢ Choice of 5.25” 1.2MB or 35” 1.44MB floppy drive 

* Dual floppy/hard drive controller 

¢ Integrated Drive Electronics (IDE) built-in ports 

¢ Six 16-bit and two 8-bit expansion slots 

* 80287 math coprocessor support 

¢ Choice of enhanced 101-key, AT-style, or 5151 keyboard 

* 160 on Norton's SI Benchmark 4.0 test 
(18.0 rating with 2MB memory and four-way interleave) 


$1495 
CompuAdd 286/12 


© 80286-12 processor running at 12MHz or 6MHz, switchable system 
speeds 

© 0 wait states 

¢ 512KB RAM expandable to 1MB 

¢ CompuAdd INTEGRATOR productivity software package 

¢ Choice of 5 25" 1.2MB or 3.5” 1.44MB Iloppy drive 

¢ Dual floppy/hard drive controller 

¢ Six 16-bit and two 8-bit expansion slots 

* 80287 math coprocessor support 

¢ Choice of enhanced 101-key, AT-style, or 5151 keyboard 

* 13,7 on Norton's Benchmark 4.0 test 


$995 
CompuAdd 286/10 


. eg286.10 processor running at 10MHz or 6MHz, switchable system 
speeds 

« 512KB RAM expandable to 1M8 

¢ CompuAdd INTEGRATOR productivity software package 

* Choice of 5.25” 1.2MB or 3.5” 144MB floppy drive 

¢ Dual floppy/hard dnve controller 

¢ Six 16-bit and two 8-bit expansion slots 

© 80287 math coprocessor support 

* Choice of enhanced 101-key, AT-style, or 5151 keyboard 

© 9.4 on Norton's Benchmark 4.0 test 


$895 


Order Toll Free 





800-666-1872 202383301 





The CompuAdd 286 
Series 


Destined to be champions—the CompuAdd 286 series com- 
puters offer affordability and flexibility perfect for business or 
personal use. Four-way interleave zero-wait-states memory, 
built-in IDE interface, and built-in communications support 
provide high performance without wilting your wallet. Every 
system comes standard with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


- 

















286/20 System MGA EGA VGA 
40MB,28ms $2,249 $2,599 $2,799 
80MB, 28ms $2,495 $2,845 $3,045 
110MB, 28ms $2,695 $3,045 $3,245 
320MB, 16ms $4,399 $4,749 $4,949 
286/16 System MGA EGA VGA 
40MB, 28ms $2,049 $2,399 $2,599 
80MB, 28ms $2,295 $2,645 $2,845 
Lave 28ms $2,495 $2,845 $3,045 
286/12 System MGA EGA VGA 
20MB, 65ms $1,399 $1,699 $1,899 
40MB, 40ms $1529 $1,879 $2,079 
286/10 System MGA EGA VGA 
20MB, 65ms $1,249 $1,599 $1,799 
40MB, 40ms $1,429 $1,779 $1,979 








Customer Service 


Compufidd 
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12303 Technology Blvd Austin Texas 78727 
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CompuAidd 


CORPORATION 
12303 Technology Bivd Austin, Texas 78727 


Executive 
Starter Kit 


* Computer: 
CompuAdd 386/16 
© 80386-16 processor providing 
16MHz, 8MHz, 6MHz, or 
4.77Mkz software selectable 
system speeds 
© Owait states (Page mode 
memory) 
© 1MB RAM expandable to 4MB 
(Option to 10MB RAM) 
* 1.2MB floppy dave 
* Dual floppy/hard dnve 
controller 
© Five 16-bit and two 8-bit 
expansion slots 
* 80287 Math coprocessor 
socket 
* Clock/calendar with battery 
backup 
© 200-watt power supply 
© Choice of AT-style, 5151, or 
enhanced 101-key keyboard 
¢ Monitor 
Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart 
* Hard Drive 
40MB Seagate® fully installed, or 
upgrade to a higher capacity dnve. 
See chart. 
* Printer 
Epson® LX-800 
* 180cps draft. 30cps near letter 
quality 
© Multiple type styles 
* Tractor/inction paper feed 
© Software 
© CompuAdd INTEGRATOR™ 
Program/étile manegers. 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak™ 
* CompuAdd MS-DOS" and 


* 200 sheets of continuous form 


paper 
* Printer cable and ten blank 


$2695 





uting Now! 


Professional 
Starter Kit 


* Computer: 
CompuAdd 286/12 
© 80286 processor providing 
12MHz end 6MHz switchable 
system speeds 
¢ 512KB RAM expandable to 
IMB 
* 1.2MB floppy drive 
¢ Dual floppy/hard dnve 
controller 
* Eight expansion slots 
© Math coprocessor socket 
* Clock/calender with battery 
backup 
© 200-watt power supply 
© Choice of AT-style, 5151, or 
enhanced 101-key keyboard 


® Monitor 
Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart 


Hard Drive 

20MB fully installed or upgrade 
to a higher capacity dnve. See 
chart. 


Printer 

Epson LX-800 

* 180cps draft, 30cps near letter 
quality 

© Multiple type styles 

* Tractoritniction paper teed 


© Software 

© CompuAdd INTEGRATOR 
Program/ile managers, 
cardfile database, calender, 
calculator, text editor, and 
PC-FullBak 

* CompuAdd MS-DOS and 

GW Basic 


* Accessories 
© 200 sheets ot continuous torm 


paper 
* Printer cable and ten blank 
floppies 


$1769 


Career 
Starter Kit 


* Computer: 
CompuAdd Turbo/10 

* 8088 processor providing 
10MHz and 4.77MHz switch- 
able system speeds 

© 640KB RAM 

© 360KB floppy drive 

© Floppy dnve controller 

® Eight expansion slots 

* Math coprocessor socket 

* 150-watt power supply 

© Choice of AT-style, 5151, or 
enhenced 101-key keyboard 


* Monitor 
Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 





© Hard Drive 
Optional hard drive. See chart. 


© Printer 
Star Micronics NX-1000™ 
© 120cps draft. 30cps near fetter 
quality 
© Multiple type styles, nine-pin 
print head 
* Tractor/inction paper feed 


* Software 

* CompuAdd INTEGRATOR 
Programifile managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak 

* CompuAdd MS-OOS and 

GW Basic 


© Accessories 
* 200 sheets of continuous form 


paper 
© Pnnter cable and ten blank 
floppies 





Options 





Options 
| Gare. | Monographics | EGA | VGA 
[aome | $2605 ‘| $3095 | $3245 
T7ime | sze6s | $3265 | $3415 
10MB $3065 $3465 | $3615 








Customer Service 


Se  800- 666-1 872 800-999-9901 





Bargain Add-Ons 


Hard Drives 

IBM-ATs” 

43MB MiniScribe® (25ms) . . $459 
71MB MiniScribe (28ms) 
(Reg. $649) ............. $569 
— Seegate® (28ms) .... $669 
110MB MiniScri 

with RL cone 4 .. $895 
IBM-XTs° 

20MB MiniScribe (65ms).... $279 
30MB Seagate (65ms)..... . $310 
a MiniScribe (61ms) ... . $379 
SOME Minieei 

y Coming hone... $299 


FlashCards 


FlashCard-20™ 
MiniScribe (65ms)....... , 
FlashCard-30™ 

MiniScribe (65ms) 

(Reg. $339) 
FlashCard-49 

Seagate (40ms)......... 


cng! 


floppy 
drive for the AT (gray)....... 
360KB Teac floppy drive for 


720KB halt-height 35” floppy 


. $119 
1.44MB half-height 35” floppy 

drive (gray) (Reg. $135)... .$89 
Personei System/2™ 


Se 





Order Toll Free 


800-666-1872 2299-391 


CompuAdd Turbo/10 


Featuring: 


© 8088 processor running at 
10MHz or 4.77MHz switchable 


RAM 
* CompuAdd INTEGRATOR pro- 
package 


ductivity software 
© 360KB 5.25” floppy drive 
© Floppy controller 
© Eight expansion slots 
® 80287 math coprocessor 
socket 
© Choice of enhanced 
101-key, AT-style, or 
5151 keyboard 


$595 


Monographics 








Samsung 12” monitor flat 

screen, tiit/swivel.... .... $95 
Amdek® 410W monitor 

12” nonglare screen 


CGA 
IBM-compatible color 
monitor 13” diagonal 

screen 


EGA 


IBM-compatible 14” EGA 

monitor.... ....... ay 
NEC Multisyne il* 800x675 
lines resolution 





Color VGA 14” enalog 


= zz 





Hes. 






Call Now For Superior 
Service, Selection, 
And Value 





1/0 Cards 
AT 1/0 serial port and 
parallel port (Reg. $59)..... . $49 
XT I/O serial port, paraliel 
port, clock/calender, and 
$65 
7 ey | 
gyi CUA ARETE | 
a eet SETH 
aie ay 
Monitor optional 
Video Cards 
Monographics card up to 
720x348 resolution. ....... $49 
Hercules™ Color Graphics 
Card for AT on a half-size 
card... ant $149 
Hercules Monochrome 
Graphics Card Plus up to 
720x348 resolution... .... $179 
CompuAdd EGA-480 IBM/ 
EGA-compatible card with 
256KB display memory .... $179 
Paradise EGA-480 eutomatic 
configuration to 640x350 
or 640x480 resolution .... $229 
Compu Add VGA card 
800 x 600 resolution, 16/256K colors, 
supports IBM VGA, CGA, 
and Hercules Monochrome =| 
TEMS ooo seco es nyene, oe « $220 
Video-7° Vega VGA card oa 7 
640x480 and 800x600 Pointing Devices 
resolutions with 16/64 color 
capabllity ............... $279 Logitech® HIREZ Mouse 
i " features 320 dots per inch. 
Multifunction Boards | Susinerface.. .......... $109 
CompuAdd Seriel Mouse 
AT Multifunction board features Dr. HALO III™, pad, 
with OKB, up to 1.5MB RAM expan- and pocket ..... ......... 55 
sion, serial and parallel port, ercatatenan A 
for ATs and compatibles . . a $99 eric nes ge BA's 
for your mouse : $4.95 
Genius Digitizer Tabiet 
ae ed provides resolutions up to 


1000 lines per inch one 


XT" Multifunction board 12” x 12” work area. 


384KB RAM, parallel port, Includes Dr. HALO ill 

serial port, clock/calendar, software. .......... 

and game port for PCs or CompuAdd Joystick . . 
compatibles ............. $199 Machili Joystick... 2... 





Customer Service 


CompuAldd: 


CORPORATION 
12903 Technology Bid Austin, Texas 78727 








Customer Support 


AB Switch Box 


25-pin serial or parallel 
port AT® switch box, 


i B® 
Oe git 


Okidata 321 132 columns, 
250cps draft, 63cps NLQ .. . 
Epson® LX-800 80 columns, 
180cps draft, 30cps NLQ. . 
Epson FX-1050 132columns, 
264cps draft, $4cps NLQ . 


$529 
. $205 
. $549 


Panasonic” 10911 80 columns, 
192cps draft, 38cps NLQ.... $219 


Keyboards 


ENTER and SHIFT keys for 

easy operation............. $69 
Enhanced 101-key 
keyboard for AT or XT 
compatibles with 101 keys 
including 12 function keys . .. . 
5151 keyboard for the IBM 

AT, XT, and compatibles. 
Includes separate numeric 


and cursor key pads ........ 





Communications 

Carbon Copy Plus™...... $113 
Carbon Copy Plus (35”) $113 
CompuServe® 

Subscription Kit $21 
Crosstalk XVI® 

Smartcomill® ............. $87 
Databases 

GBASEIV™ .............. $485 
PFS: Professional File ...... $145 
QRA™ ees. oes t 199 


CompuAdd’ 


CORPORATION 
12903 Technology Bid Austin, Texas 78727 


allows two users to 
share a peripheral or 
a single user to use 
two peripherals with a 
flip of a switch. 


Compilers and Languages 
Microsoft®C Compiler ...... $312 
Microsoft FORTRAN 

Optimizing Compiler ....... $312 
Microsoft Macro Assembler ..$102 
Microsoft QuickC™ 

Compiler 


Desktop Publishing 
Aidus PageMaker® 
FONTASY® 
PFS: First Publisher... .... . $76 
PFS: First Publisher 

ArtGallery...............- $75 
Printmaster Plus™ .......... $32 
NewsMasterlI™............ $49 








Educational 
Aige-Biaster™ ...00000.000, $26 
LeamingDOS............. $35 
jath Blaster PlusI™......... $29 
Reader Rabbit™ .......... $23 
Typing TutorIV® ........... $32 
Typing Tutor IV(95") ........ $32 
Financial 
DAC-Easy™ Accounting. ..... $59 
DAC-Easy Light™........... $42 
DAC-Easy Payroll™ . . $59 
Managing Your Money? . $129 
Quicken®..............06 $30 
Sylvia Porter's 
Investment Manager™....... $89 
Timeslips® I] .........-.-- $117 








Games 
Ancient Art of War atSea™.... $27 
Balance of Power™ ......... $30 
Bard’sTale ............... $39 
CaliforniaGames™ ......... $24 
Chessmaster 2000 ......... $29 
Chuck Yeager'’s Advanced 
Flight Trainer™. 2.2.2... 066. $25 
Destroyer™ ............... $25 
Earl Weaver Baseball........ $27 
F-15 Strike Eagle® .......... $21 
FRICON  855.,. Beene aoe $26 
Flight Simulator............ $35 
Flight Simulator (3.5")....... $35 
Gauntie™ ................ $25 
Gunship™ ..............2. $30 
Hardball....o. sac os es ee $9.95 
Ikari Warrior 200.0... 2 $24 
deopardy™ .............005 $7 
King’s Quest™IV........... 
Mean 18Golf.............. 
Mean 18 Course Disk Vol. II . 
Scenery Disks .......... 
Space Quest™............. 
Space Questil............. 
Superbike Challenge™ 
Test Drive ......... 
Wheel of Fortune Il™ . . 
Where in the USA 
is Carmen Sandiego?™ ...... $29 
Where in the World 
is Carmen Sandiego?™ ...... $29 
WorldGames™ ............ $15 
Graphics 
AutoDimensioning™ ........ $26 
Certificate Maker™ ........ $23 
Formifool .. 2.6.6.6... eee $56 
Gem Draw Ill¢™ .......... $174 
Generic CADD™ Starter Kit .. .$95 
Harvard™ Graphics ........ $287 
PC PaintPlus ............. $55 
Print Shop® .............. $38 
Print Shop Companion™ ..... $30 
Windows “‘Drawl”........- $195 
tegetied Packages 
Framework ll™ ........... $450 
Microsoft ete es ee $99 
ja First Choice .......... $95 
PN. henge $449 
Saacneny (38%) os enee $468 
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Order Toll Free 


“We 800-666-1872 mma 





30-Day Money-Back 
Guarantee, One-Year 
Warranty, Toll-Free Tech Support 


Organizational 
Harvard™ Total Project 
ManagerIl .............. $425 
Microsoft Project.......... $345 
Time Line™.............. $288 
Time Line(35”) .......... $288 
Spreadsheets 
icrosoftExcel........... $339 
Quattro... Mek ce $165 
vp-Planner® ....... ...... $53 
Lotus 1-2-3° (Reg. $329) ... $299 
Utilities 
Copyll®@ PC .............. $25 
Disk Optimizer™ ........... $41 
FASTBACK Plus .......... $105 
FASTBACK Plus (35”) ....... $97 
Goleta sees ni. $42 
Mace Utilities.............. $51 
Norton Commander ........ $47 
Norton Utilities™ Advanced ... $79 
PathMinder™.............. $45 
PC-FullBak™ .............. $49 
PC Tools® Deluxe........... $40 
Sideways® ............... $42 
Word Processors 
Grammatik IlI™ 2. ......... $52 
Microsoft Word ........... $229 
MultiMate Advantage ll™....$289 


PFS: Professional Write... . $116 


Q&AWrite™ .............. $111 
WordPerfect® (Version 5.0) . .$243 
WordPerfect (35”)......... $245 
WordStar® Professional .... $250 
CompuAdd 
We offer best service snd super ae 
Atherton bcs 80 you'can piscine 


. = FREE on one-year limited warranty 


EE 30-day, guarantee 
. oEREE one year of technical phona 
© FREE credit card ordering — no sui 
Please add 2% to alll apht for stepping and 
handling pew shipping outside the 
continental U.S. will increase 
shipemaMhanding to [OAT 


(Minimum Sy a hase ms 
panied by Mm Merchandise ‘Authonwzation 
technical supporticustomer 


and Institutional Accounts 


sence youroqorelb keep yourbuariesa runing 
ures reer youre iH coer 

We accept purch on a 
terms basis with approved credit and a anne 
enitial purchase of $500. We prowde a full-time 
technical satioansweryaurqesionsrd make 


fast reparrs, if needed 
00456-3116 16 
beth aa 13 an established leader inthe com- 


puter industry lie offer Supe or ices. oducts: 
customer support, and service! 


Fax: 512-250-5760 

Telex: 763543 COMPUADD AUS 
Outside United States: 
§12-258-5575 





Customer Service 






m 8514/A ADAPTER 


the 8514/A is quite different from other 
popular PC video graphics boards, such as 
the CGA, EGA, VGA, and the Hercules 
Graphics Card. These earlier boards are 
comparatively simple. The video-display 
memory buffer occupies part of the normal 
address space of the microprocessor. To 
draw graphics on the display, a program 
writes into this memory. 

The video display buffer of the 8514/A 
is not directly accessible from software. 
Instead, the board contains a hardware in- 
terface that interprets high-level graphics 
drawing commands. Although the hard- 
ware interface of the 8514/A is not public- 
ly documented by IBM, the 8514/A comes 
with a RAM-resident program called HDI- 
LOAD.EXE that provides applications 
| with a software interface to the board 
| through interrupt 7Fh. 

(Interestingly enough, Microsoft Win- 
dows, one of the first programs to take ad- 
vantage of the 8514/A display adapter, by- 
passes the software interface and directly 
accesses the board. According to Micro- 
soft, this was done for performance pur- 


poses.) 


TECH SPECS § The technical documen- 
tation for the 8514/A is contained in two 
| 1BM publications. You'll want both if 
you'll be doing any 8514/A programming. 

The first is the 8514/A Adapter Inter- 
face Application Developer’ s Tutorial. 
This package comprises a 52-page Pro- 
grammer’s Guide with a diskette that con- 
tains header files, an object module to as- 
sist C programmers in using the 8514/A 
interface, some sample code, a sample 
font file, and several utility programs. The 
header files provide macro definitions of 
59 function calls that applications can use 
to draw graphics on the board. 

The second publication is the 85/4/A 
Technical Reference, a 140-page manual 
that documents the 59 function calls. IBM 
also sells Virtual Device Interface (VDI) 
drivers to let you use the 8514/A with its 
| Graphics Development Toolkit. 


STRUCTURES AND FUNCTIONS To 
use the 8514/A from a C you 
must first include the IBMAFI.H header 
file (supplied in the 85147A Adapter Inter- 
face Application Developer's Tutorial) in 
the program 








PC 





#include <IBMAFI.H> 


The IBMAFL.H file also includes another 
header file called AFIDATA.H. 

The header files define macros for the 
59 function calls supported by the adapter 
interface. Each function requires a single 
parameter, that is a pointer to a structure 
containing information specific to the 
function. The header files also define these 
structures. 

Forexample, suppose you wantto draw 
a filled rectangle on the 8514/A display. 
You first need a structure of the type 
HRECT_DATA, which you can define 
like this: 

HRECT_DATA hrd ; 


Let’s assume that you want the upper-left 
comer of this rectangle to be 10 pixels 
from the left side of the screen and 20 pix- 
els from the top, and you want the rectan- 
gle to be 30 pixels wide and 40 pixels high. 
You set the fields of this structure like this: 


hrd.length = 8 ; 
hrd.coord.x_coord 
hrd.coord.y_coord 
hrd.width = 30 ; 
hrd.height = 40 ; 


The first field of the structure is the length 
in bytes of the rest of the structure. The 
other four fields are 2-byte integers. The 
coordinate system supported by the 
8514/A is in units of pixels with an origin 
at the upper-left corner of the screen. 

To draw the rectangle, you pass a point- 
er to this structure to the HRECT function: 


HRECT (&hrd) ; 
And that’s it. 


10 ; 
20 ; 


FIVE GRAPHICS PRIMITIVES § To get 
an idea of the range of 8514/A graphics, 
let’s look at some of the basic drawing 
functions supported by the board and inter- 
face. The structure of the drawing com- 
mands supported by the 8514/A is very 
similar to the Graphics Programming In- 
terface (GPI) component of the OS/2 Pre- 
sentation Manager. Like GPI, the 8514/A 
supports five graphics ‘‘primi- 
tives’’—lines, filled areas, markers, im- 
ages, and text. 

The HLINE and HCLINE functions 
draw polylines (connected straight lines) 















based on a series of points. The HLINE 
function begins the polyline at a point 
specified by the structure passed to the 
function; the HCLINE function begins the 
polyline at the current position. (The cur- 
rent position is usually the last point used 
by a previous drawing function. The 
HSCP and HQCP functions allow a pro- 
gram to set or query the current position.) 
Although the 8514/A has no built-in facili- 
ty for drawing curves, a program can de- 
fine a curve as a series of very short lines 
and use HLINE or HCLINE to draw the 
curve. 

Two other functions—HRLINE and 
HCRLINE—also draw lines. The 2 in the 
function name stands for relative. With 
these functions, the end point of each line 
is an offset relative to the start point. 

By default, lines are solid and 1 pixel 
wide. The HSLT function lets you select a 
line type (a combination of dots, short 
dashes, and long dashes) from eight prede- 
fined line types. You can also define your 
own line type with this function. Custom- 
ized line types contain up to 48 bits that en- 
code the on-and-off pattern of the line. The 
HSLW function allows you to set a line 
width of | or 3 pixels. 

The second graphics primitive is a filled 
area. You define this area by calling 
HBAR to begin an ‘‘area bracket’? and 
HEAR to end it. Between the HBAR and 
HEAR calls, you draw a series of lines that 
define the boundaries of an enclosed area. 
The HEAR function closes any open areas 
and fills them. 

This is not a “flood fill,”’ a type of area 
fill popular in many paint programs. The 
lines that define the enclosed area can 
cross each other, and you can define multi- 
ple enclosed areas within one area bracket. 
When the lines that define an area cross 
each other, the 8514/A fills the area based 
on an alternate algorithm. For example, 
the interior pentagon of a five-pointed star 
will not be filled. 

By default, the area is filled with a solid 
pattern. However, you can use the 
HSPATT to define your own monochrome 
or color pattern. This pattern is a rectangle 
of pixels (up to 32 by 32 pixels in dimen- 
sion) that is repeated horizontally and ver- 
tically within the area. 

The HRECT function J described earli- 
er is a special case of a filled area. The 
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HOW TO STEAL::.~. 
dBASE Ill DATA «.;< 
FOR $89.9 get at dBASE 


* Ill Plus data. 
It’s called PC-File:dB, and it’s an all 
new version of PC-File, the easy-to- 
use menu-driven database with an 
irresistible price. PC-File:dB reads 
dBASE Ill Plus databases in a snap. 
It creates fully compatible dBASE III 
Plus files of its own too. 

There’s no conversion. No pro- 
gramming. And no hassle. 

You may not need dBASE Ill 
Plus. PC-File:dB is so packed with 
powerful database features that 
you may not need anything else. It 
has full LAN support. New graphing 
capabilities that 
help you make 
great presenta 
tions of your 
data. Macros 
that quicken 
the process. 
And multiple 
sort indexes for speedy 
reorganization of data. 

If you ever do need to use 
dBASE III Plus, all the work you've 
done with PC-File-dB is instantly 
compatible. PC-File:dB gives you 
the proven ease of PC-File, plus 
new database computing power, 
and access to any dBASE Ill Plus 
data you can put your hands on. 

Visit your dealer today to see 
for yourself just how much data- 
base $89.95 can buy you or call 
ButtonWare at 1-800 JBUTTON. 











ButfomMare 


Bellevue. WA 98009 1206) 454-0479 
When ordering directly from ButtonWare. 
plesee add 95 OD tor shipping and handhng 


PC Fan ana PC Fin oO ory irediernarts of BurienWare tre 
EASE aa reqetered Pedemarh of Acton Tote Wt 
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@ 8514/A ADAPTER 


HRECT function lets the 8514/A know 
that you want to draw a rectangle, which 
the adapter hardware can fill faster than a 
rectangle defined within an area bracket. 

The third graphics primitive is the 
marker, Markers are usually small sym- 
bols (like X's and circles) that are used for 
bullets. They can also be used to mark data 
items on line graphs. The HMRK function 
draws one or more markers beginning at a 
given position and HCMRK draws one or 
more markers starting at the current posi- 
tion. 

The 8514/A has no built-in marker 
shapes. You use the HSMARK function to 
define your own. Like patterns, markers 


The 8514/A will likely 
be used most with 
environments that have a 
device-independent 
graphics programming 


language. 


are defined by a rectangle of monochrome 
or color pixels. Markers can be up to 255 
pixels wide and high. 

The fourth kind of graphics primitive is 
the image, more commonly called a bit- 
map. The 8514/A supports several bitbit 
(bit block transfer) functions. 

The HBBC function is a bitblt copy. 
This function copies a rectangular area 
from the display to another rectangular 
area on the display. The HCBBW function 
is used in conjunction with HBBCHN to 


write a bitmap from the program’s memo- 


ry to the display. The HCBBR and 
HBBCHN functions read a bitmap from 
the display to the program’s memory . 

The fifth and final graphics primitive is 
text. The 8514/A has three built-in fixed- 
pitch fords. Two.of these fonts arc avail- 
able when the 8514/A is operating in 
1,024-by-768 resolution; the third is avail- 
able in 640-by-480 resolution. 














In addition, a program can also load its 
own fonts using ASFONT. These fonts 
would probably be stored in disk files. 
(The 8514/A Adapter Interface Applica- 
tion Developer's Tutorial includes a sam- 
ple font file.) The program loads the font 
file into memory and then calls ASFONT. 
These fonts can have either fixed-pitch or 
proportionally spaced characters. 

Up to four fonts can be resident in the 
8514/A at any time. The HSCS function 
lets you select which of the four fonts you 
want to use in subsequent text-drawing 
functions. 

Several functions display text on- 
screen. The simplest are HCHST (to dis- 
play a character string starting at a given 
position) and HCCHST (to display the 
string stasting at the current position). The 
HBLOCKCGA function displays a block 
of text in CGA format with alternating 
characters and color attribute bytes. The 
HBLOCKMEFI function is similar except 
that it uses a 3-byte attribute to additionally 
specify underlining, reverse video, strike- 
over, and one of the four loaded fonts. 


PM AND WINDOWS Although pro- 
gramming graphics for the 8514/A is cer- 
tainly easier than programming the EGA 
or VGA, it is likely that the 8514/A will be 
used most with environments like Micro- 
soft Windows (under DOS) and the Presen- 
tation Manager (under OS/2). 

These two environments have a device- 
independent graphics programming lan- 
guage. Programs written for Windows or 
the Presentation Manager can take advan- 
tage of any video adapter supported by the 
environment, without any special code. 
For example, the same programs written 
for Windows even before the 8514/A was 
available will nin without change when 
Windows is installed for use with the 
8514/A. 

As | mentioned earlier, the structure of 
the 8514/A graphics interface is very simi- 
lar to the Graphics Programming Interface 
of the Presentation Manager. This similar- | 
ity allows the Presentation Manager to use 
the 8514/A with a minimum of fuss and 
makes the 8514/A the hot board for PM 
graphics. 


Charles Petzold is a contributing editor of 
PC Magazine. 
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The best reasons in the world 
- choose Primavera software. . 


Port Everglades Ex, way 

The 1-595 Pon Everglades Expressway 
project Involves 21 construction 
contracts 8 design consultants and 93 
bridges. P3 and Primavision are 
helping smooth the way 
to completion. 



















United Airlines Terminal 
O'Hare Airport 

Steel defivery problems plus 
a 9-month accelerated com- 
pletion deadfine put mana- 
gers of United Airlines new 
1.3 million-sq -ft. terminal 
at O'Hare under the gun 
Primavera Project 

Planner (P3) helped 

make the deadiine * 


g 
Hydro Quebec 
ASEA ol Ludvika 
Sweden is in charge of 
a massive hydroelectric 
transmission system expansion 
project. Finest Hour Is heiping 
them meet their 1990 deadline. 





e 
chan pun Coaf Mine. 


=—_ 


's Republic of China ll — 
sara moist coal mining project. managed 
© by the Luan Coal Industry Company 
is being scheduled and controlled using 
Primavera software. e 


Statue of Liberty Restoration 

& Liberty Weekend 

ft was always the what ils’ that had 
plannersof the Statue of Liberty Restor- 
ation worried about their ironclad fuly 
4th deadline There were delays and 
crises but P3 enabled planners to roll 
with the punches And Finest Hour 
tracked such oddities as moving grand- 
Stands and transporting caterers 
throughout the Liberty Weekend 
spectacular 


ivi ’ 


Sky Dome Toronto. Canada 

fts the worlds first stadium with a fully-retractable structural 
roof and theres no “forgiveness” in the schedule Coordinating 
the work of over a dozen subcontractors is the firm of Ellis-Don. 





New Parliament House. 
gryiney. Austraila 
Hi 






Australians fully expect their new 
Parliament House to rivai the Sydney 
Opera House as the architecturai 
symbol of Australia. This showcase 
project is nearing completion with 
project management by P3. 





O project managers ever chose Primavera because they liked the sound of 
our name. Even when its pronounced in Swedish (Var). French (Printemps). 
Chinese ( 4.% & £ +), or Australian English (Primavera. mate!) 
They chose us because they know what we can do: Help them finish important 
projects—big and small—on time. on budget. down to the last detail 
No other software company understands project management better than 
Primavera. Every product we develop is dedicated to getting your jobs done faster. 
better more easily. 
Primavera Project Planner®. Finest Hour®. Primavision™. Parade™. Expedition 
Software to schedule. allocate resources control budgets present information graph- 
ically, measure performance—even manage the paperwork associated with your job 





Talk to us about how we can help your company manage projects better a = 
All over the world. mm) mill 
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>) PRIMAVERA SYSTEMS, INC. to keep you In control. 


~ Project Management Software 
Two Bala Plaza + Bala Cynwyd PA 19004 USA +1215) 667-8600 « (800) 423-0245 : Telex: 910 997 0484 + FAX (2151 667-7894 


Get 
WY le)ven nee 


Shop PC Brand for the best quality, 


finest performing IBM compatible 
systems at the best price. 







PC BRAND offers 
you more... 


Welcome to PC Brand. 
Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 


Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver 
the tangibles. 


Free freight ¢ Fast delivery 
¢No credit card surcharges 
¢ A 30-day Money-Back 
Guarantee on every system 
we Sell ¢Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved * And 


our exclusive 5-Year War- 
ranty (call for details) on 
all PC Brand products. 


Call PC Brand today. 


For the best selection... 
the best products...at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 *Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

© 80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

* 512K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM chips 

© 1.2MB S.25" or 1.44MB 3.5” Diskette Drive 

© High Performance Dual Hard Drive/Floppy Drive Controller 

Enhanced 101-key AT Style Keyboard 

© High Capacity System Power supply 

Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

® Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

* Built-in System Board LIM EMS hardware drivers 

© User configurable I/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
© 8 Slot motherboard design (6 16Bit & 2 8Bit) 
* Small foot print case with 5 Disk Drive bays 
Options: 

© Full size S drive case ¢ Factory Installed RAM Upgrades 

Custom configurations w/Name Brand d peripherals of your choice 

© Compag® Style LCD Portable * Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 





PC BRAND 286/20 $1400 
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20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 »Landmark~ Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


a EL 





Standard System Features: 

© 80286 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 26MHz Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and/or IMB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

© 1,2MB S.25" or 1.44MB 3.5" Diskette Drive 

* 1:1 Interieaving Dual Hard Drive/Floppy Drive controller 

© Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt 5ystem Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

* Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster /O for newer devices 

© 8 5lot motherboard design ( 6 16Bit & 2 BBit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© 386SX Upgrade * Tower Case * 4MB Interleaving Ram Card 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD Portable * Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 











286/20 With 512K, Hard Disk Drive, Monitor & Video Card 


es | ane 40MB-28MS | 80MB-28MS| 110MB-28MS | 150-1¢MS 
oe | eae 1:1MFM | 1:1 MFM 3:1 RLL ewes 
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TURN PAGE FOR MORE PC BRAND SYSTEMS... 


FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


<= 
(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 ES en =a 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6 pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status andCustomer Service Inquiries Call: 1-800-662-SERV 
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(xa BRAND” 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 





ON ig aR 


PCV20 AD-II 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 


Standard System Features: 
© 10MHz Nec V20 CPU with 1.S times the power of the 8088! 
© S12K RAM standard. Expadable to 640KB 
* One 360K Floppy Drive * 84-key AT Style Keyboard 
© 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
® All Ports and FDC Built into Motherboard 
for Increased Reliability 
© Hercules Compatible Graphics Card 
¢ 12" Monochrome Monitor 
* Accomodates up to 4 HH Mass Storage devices 
© AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
® Set-up & Operating instructions. 





Standard Pre-Built Configurations: 
PCV20 AD-Il With S12K, Hard Disk Drive, Monitor & Video Card 





$695. 


-PCBRAND. 386/20 /20 $2100 / 








20 MHz Clock, Zero Wait Operation 
Norton SI 24 +» Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

® Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB 100ns RAM chips 

© 1,2MB 5.25" or 1.44MB 3.5" Diskette Drive 

® 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

* Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with S Year Battery 

* 80287 or 80387 Co-Processor Support 

® Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© User configurable I/O timing permitting compatible operation 

with older peripherals or faster [/O for newer devices 
© 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
¢ Medium foot print case with S Disk Drive bays 
Options: 

© 32/64KB Cache Processor © Weitek Coprocessor © Tower Case 

© Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD Portable * 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


SSS [erase ace ee [Se 
VIMFM ee | IRLL = fe ee | ae 
|_Mono | $2500 _| 

rie fafa favs [| 





TOWER STYLE. CASE. $220 


Add $220 to any Desktop ¢ Configuration 


Modeled in IBM's PS/2-80 

Style, this unit offers: 

© 285 Watt Power Supply 

© Two 3.5” Front Accessible Drive Bays 

® Two S.25" Front Accessible Drive Bays 

© One $.25" FULL SIZE Internal Drive Bay 

© TURBO MHz Digital Speed Display 

¢ Easy Access Snap-off Side Panel for quick 
“no-screwdriver” access to internals 

“Tower” ts a Registered Trademark for NCR Corporation 
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$2450 


PC BRAND 386/25 








"Faster Than A Speeding Bullet!" 


Computer Shopper Cover Story 
November, 1988 


25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 « Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 
# Intel 80386 Processor Operating at 25MHz with Zero Wait States in 


interleave mode delivering 35MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM chips 

© 1,.2MB 5,25" or 1.44MB 3.5" Diskette Drive 

® 1:1 Interleaving Dual Hard Drive/Fioppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

*® High Capacity 200 Watt System Power Supply 

© Real Time Clock /Calendar with 5 Year Battery 

¢ 80287 or 80387 Co-Processor Support 

© Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

User configurable I/O timing permitting compatible operation 

with older penpherals or faster 1/O for newer devices 
© 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit), 
® Medium foot pnnt case with 5 Disk Drive bays 
Options: 

© 32/64KB Cache Processor ¢ Weitek Coprocessor ¢ Tower Case 

© Custom configurations w /Name Brand peripherals of your choice 

* Compag® Style LCD Portable ¢ 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


Seer ee sees ar 

11MFM 11MFM 1IRLL LUESDt 
[s2040_[sso49 | s3180_| 

Zee $3334 ee eee 
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SAVEON NAME BRAND PERIPHERALS... 





Your PC Brand ‘Advantages: 


30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
-5-Year Limited Warranty 


“Asa PC Drand customer, youl enjoy the best warranty coverage in the industry 
Warranty covets all PC Drand system motherboards, power supplies, RAM, keyboards 
and all expansion cards. 100% parts é labor are covered yous first year 80% parts 
year 2. 60% parts year-3 40% parts year-4 20% perts year-5 Additional extended 
coverage contracts available for a fee Floppy, hard disks and tape drives are covered 
for one year only Manufacturer's to all non-PC Brand products, 


warranty apphes 
Complete warranty information available on request 


$1770 


LCD PORTABLES tom 







286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 


Backlit Display “| = 
*386 Systems g@ r 
come w/1024K. ! ie 
Select the power & features of our 286 & 386 desktops in a self- 


contained, light (20 Ibs.) high impact plastic housing similar to 
the COMPAQ® Portable III. 


All feature: 
© 640 x 400 Backlit Supertwist LCD by TOSHIBA 
* Monographic & Color operating modes, EGA Optional 
« External Monitor Support. External Keyboard Port. 
¢ 5 expansion slots (3 long, 3 short) © 86-key keyboard. 
 Accomodates two 5.25" or 3.5” Floppy /Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 
¢ Serial, Parallel, Game Port, Clock /Calendar Standard 





Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 
286 286, 386 386 /25 








‘SEE OUR AD ON FOLLOWING PAGES. 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 [=] |g) SEE 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquimes Call: 1-800-662-SERV 
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Shop PC Brand Today. 


TTAPFOP COMPUTERS® 


TOSHIBA 

1000; 512K, 80C88, 2 FDD .....2..0.--a00s0000-. $769 
1600 BACKLIT, 80286-12, IMG, 20MB,HDD,FDD .3495 
1200HB; BACKLIT,1MB, 20MB HB ..............2395 
3100E 1MB, 80286-12,20 MB, HDD, FDD ...2995 
3200; 1MB, 80286, EGA, 40MB HDD, FDD... 3525 
5200/40 2MB, 80386, VGA 40MB, HDD, FDD, .....6100 
NEC 


MULTISPEED Hb .........sssscssseecvsersaseeesees 2279 
ULTRALITE W/MB o.0...sssssscosesseeseeneees CALL 
MITSUBISHI 


MP286L-220; 80286, 20MB HDD, FDD ....$2439 
Call on New NEC & TOSHIBA Models 


NEC 

Multisyne II 14” (800x600) Soo $589 
Multisyne GS 14"Mono ... 
Multisyne Plus 15” (960x720)... 
Multisyne XL 19” (1024x768) .. 
MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 
12" Amber TTL Monochrome .. ae 

14" VGA Paper White Flat Screen 
13" RGB (640x200) Color .. 
13" EGA (640x400) Color . 
14" VGA (800x600) Color 
PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ...... 
Ultra 16 16" Multifreqg. EGA/VGA .... 
Ultrasync 12" Multifreq. EGA/VGA ...... 
LM 300/301 Full Page Desktop Pub. ..... 
SEIKO 

M1430 14” (1024x768) Multifreq 
M1420 (noninterlaced) Multifreq........ 
MITSUBISHI 

1381 Diamond Scan ...... 
3905 19" CAD Monitor 
6905 19" CAD Monitor ... 

SONY 

Multiscan 1303 13" (800 x 600) ...... 
Multiscan 1302 13" (1024 x 768) 
CPD1320 13" (640 x 480) VGA... 
ZENITH 

1490 Flatscreen Enhanced ........0ssssceees $600 


NEC 14"Multisync II 


800x600 Resolution EGA/VGA Monitor 





























PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/PC Talk I ... 
1200 Baud External .... 
2400 Baud Internal w/Bitcom . 
2400 Baud External .... 
HAYES 

1200 External ... 
2400 External .. 
TELEBIT 
Trailblazer+ 19,200KB .....-.sccsscssessceseeees 
US ROBOTICS 
Courier HST/9600 . 


Tatcssears) M\y levels ears 


100% Hayes Compatible. Free Software! 


1200BPS $52 


2400BPs $9 5 
SVAN id oa @) CO) 















SPECIAL 


40MB Internal Tape Back-Up 


$200 


Uses DC2000 Series Micro Cartridges same as Irwin. 
XT/AT and Novell Compatible! Limited Quantity! 








= ren, 
| VIDEO CARDS 

PC BRAND 

Mono Graphics w/ Printer Port ... $55 





Color Graphics w/Printer Port 
EGA (640x480) Autoswitch .. 
VGA... 
PARADISE 
Autoswitch 480 EGA . 
VGA sesccctssececosstssetsn 
VGA+ 16 16 Bit Version NEW 
VGA Professional 
VIDEO SEVEN 
VEGA DELUXE 
VEGA VGA ...... 














1024-256 .... 
MVA 1024. 
ATI 

EGA Wonder .... 
VGA Wonder 
VIP VGA ..s0-s 
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FLOPPY DISK DRIVES: 


360K 5.25" HH Black .......+ocscosesssceee 
720K 3.5" HH w/5.25" Mounting . 
1.2MB 5.25" HH Grey 
1.44MB 3.5" HH Grey w/5.25" Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Floppy ......$199 


MINISCRIBE 31805 
180MB 1/2 HT. 
16MS ESDI $1440 


ee Capacity, Highest Performing, 
Half Height Drive on the Market! 

HARD DISK DRIVES: 
SEAGATE 
20MB 65MS ST225 w/XT Controller ...$269 
20MB 35MS ST125 w/XT Controller ..... 
20MB 35MS ST1235 ... wen 
30MB 65MS ST238 wi XT Controller 
30MB 35MS ST1338 ... 
30MB 35MS ST138 w, 
40MB 40MS $7251 .... 
40MB 28MS ST251-1 
80MB 28MS ST4096 Full Height 
MINISCRIBE 
40MB 61/40MS M3650 ... 
40MB 25MS M3083 ........-+ 












eig oy 
110MB 28MS M6128 RLL Full Height ....699 
150MB 16MS M3180E ESDI 1/2 Hgt! .1440 
320MB 16MS M9380 ESDI FullHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 
PRIAM 

45MB 28MS ID45H Half Height .... 
62MB 28MS ID62AT Full Height ... 
130MB 20MS 1D130AT Full Height ...... 1495 
230MB 25MS P230R2 RLL Full Height 1725 
330MB 20MS ID330 ESDI Full Height .2350 

Priam External and PS/2 Drives also Avatlable 

cbc 





150MB 17MS ESDI Full Height ...........$1595 
MICROPOLIS 

150MB 25MS ESDI Full Height ...........$1440 
IOMEGA 


B1201 Single 5.25" 20MB Int. . $795 
B220 Dual 5.25" 20MB Ext. -1649 


If the drive you require is not listed here please 
contact our sales department for a quote! 


| TAPE BACKUPS 


60MB Archive QIC Internal or Ext. .....$590 
60MB Maynard Maynstream Portable ..935 
60MB Maynard Maynstream for PS/2 ..989 
64MB Irwin Internal /External .. : 

150MB Archive Internal ............. 
150MB Maynard Maynstream Port... 
2.2GB Maynard 220HS 8mm Drive..... 











4350 


Save Time. Save Money. 


'SCANNERS/DIGITIZERS | NERS/DIGITIZERS 


The Complet PC Handscanner 
Dest 1020/2020 Scanners... i 
Diamond Flower HS3000 Hand Scan .$249 
300/400DPI 6 Grey Levels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint/ Windows File Format <—_ 
Hewlett Packard Scanjet... 
Microtek MSF300G 
Microtek MSF300C e000 1399 
Microtek MSF300Q w/64 Grey Levels 1920 
Princeton LS300 Scanner & Adapter .....750 
Summasketch 12x12... a 
Summasketch 12x18 


PRINTERS* 


NEC 

P2200 170/55 ....345 P960XL 400/140. am 
P5200 265/90 ....530 PS300 Wide ......... 
LC890 Postscript Laser Printer 
PANASONIC 

10801 144/28 .....170 10911 192/38 ........ 185 
1124 192/63.......339 1592 220/38 
1595 290/51 .......449 1524 240/80... 
OKIDATA 

ML390 270/90 ..465 ML391 270/90 .....645 
M1320 300/62 ..339 ML393 450/120 ..Call 
HEWLETT PACKARD 

Deskjet 690 Laserjet Tl ss... 1720 
Font Cartridges Call MemoryUpgrades ...Call 
Laserjet ITD Duplex Laser Printer ........Call 
STAR MICRONICS 

NX 1000 140CPS ..179 NX15 120/30........315 
TOSHIBA 

321SL 216/72...Call_ 341SL Wide Carr Call 
351SX 360/120 Call Express 311 .........Call 
CITIZEN 

120D 120/25 .....149 180D 180/29 ........ 
MSP40 240/40 ..320 MSP45 Wide.. 































MSP50 250/50 ..345 1224 200/132 ....... 
DICONIX 
150P 150/50 ......305 300WP 310/73 .....479 


PLOTTERS* 


CALCOMP 





HOUSTON INSTRUMENTS 
DMP41, DMP42, DMP32 .. 
DMP52MP, DMP61, DMPé@2 . ce 
ROLAND 

DXY885, DXY990, DPX2000 .. 
DPX3300, GRX300, GRX400 ... 











NEC P2200 Printer 


RSina ; 


24Pin 170CPS Draft 55CPS Letter quality 


Free Freight! 


NOVELL NETWORKING 


NOVELL 
4 User ELS 286 Level 1 .....ssecccsscsseseeesoee $425 
8 User ELS Advanced Netware 286 V2.12 ...939 
Advanced Netware 286 V2.12 ....v.-sss 

SFT Netware 286 V2.12 ...... 
Dise C sor Board ..... 
NP600 Ethernet File Server Board 
NE1000 Ethernet Card ... _ 
Auto Boot Prom (Ethernet 0 or r Arcnet) eeees 45 
Diskless Workstation .. a4 
G-NET... 
RXNET... 
WESTERN DIGITAL 
Ethercard+A for PS/2 
Starcard+ .. 

Ethercard+ w/Novell Drivers .. 


STANDARD MICRO 
ARCNET Passive Hub .. 
PC120 ARCNET BOARD Now EGA compat 138 
PC260 TWISTED PAIR ARCNET CARD ........ 130 
PC BRAND/NOVELL 

286/386 Fully-Configured Server .........Cal 






















AST Rampage 286 w/512K 
INTEL Aboveboard 286 w/512K . Sn 
INTEL Inboard 386 for PC w/IMB.. 
INTEL Inboard 386 AT. .......cocnssscsssssssssseee 
Digiboard Smart 8 Port Serial Card .....Call 
PC BRAND 
1/O+l] For AT's Ser/Par/Game ........0... $45 
1/O+II For XT’s Ser/Par/Game/Clock ...45 
2MB EEMS for XT’s w/OK LIMS 4.0........95 
2MB EEMS for ATs w/OK LIMS 4.0 .......95 
3MB Multifunction+Memory for ATs110 
Serial/Par/Game/Software w/OK 


ixe] BRAND’ 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not listed 


FAX MACHINES/CARDS 


SHARP 
FO220..... 
FO420. 
MURATA 
M1200 ......e0secceeeee 
TOSHIBA 
TSH3300 ...ssese 1395 TSH30100 .......0+ 
COMPLETE PC 

4800 Baud Fax Card w/Software . 
9600 Baud Fax Card w/Software .. 


DISKETTES/ACCESSORIES 


PC BRAND 
5.25” 100 Diskette Locking Storage Box 8.95 
3.5” 80 Diskette Locking Storage Box ..10.95 
SONY 

360Kb DSDD Diskettes Box of 10 ......... $12 
1.2Mb DSHD Diskettes Box of 10 .. 
720Kb 3.5” DS Diskettes Box of 10 . 
1.44Mb 3.5" DSHD Box of 10 


SERIAL MOUSE 


| High Resolution (250DP1) Microsoft Compatible | 
| With Free PC Paintbrush 












"Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


= 


PC Brand, Inc. 954 West Washington Street, pie IL. 60607 1-800-722-7263 . We are open Monday thru Friday: 8am to 6 pm CST. VIS 
subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 


CIRCLE 311 ON READER SERVICE CARD 


Discover, Checks, and Approved P.O.s are Accepted. Prices 


r 


CIRCED SON KEADER SERVICE CARD 








Create a 3.5" 
 [rorgem BITS (ci acey 
with unlimited 
protection against 
a hostile world. 


You're covered. BASF molds 

the rigid plastic jacket of its 

3.5" Micro Diskette to itsown ° 
*Cifications, providing 

(Up jeci ce helcel(c ete gions 

the flexible disk within.:Call 

800-343-4600 for the name @u 

of your nearest supplier. - 


The Spirit of Innovation. : 


BASF ° 





ALTERNATE INPUT DEVICES = TOM STANTON 


: CKING 





ROGRESS, 





Fought with the unlikely weapons of ergo- 


nomic design, bundled software, slick 


packaging, and aggressive advertising, 


~ today’s market war for mice is best charac-- 
s terized as unfolding on a lucrative battle- 


& 


fi ground. In the coming years, what appear to be 
UA pitched battles now may seem like mere skirmishes, _ 
for as the popularity of the graphics programs and 
ih gethpachaie graphical user interfaces grows, PC users’ appetite 
for mice can only increase. 
and popularity of graphical Five years ago the situation was quite different. 


* Mouse marketers were forced to play a mission- 
user interfaces ary—trather than a military—trole, since mice had to 
grow, you're going to find compete against tablets, trackbalis, touch screens, 
‘ ' and light pens for control over a paltry number of 

that if you don’t. graphics-based programs on the personal computer. 

“ Although all of these alternate-input devices still 
Use a MOUSE NOW, have their devotees, the mouse is now clearly sup- 


you'll probably have to ported by the largest and widest variety of applica- 


jn _... tions.. This evolution can be traced to three factors: 
_ | use one soon. the Apple Macintosh; the rising popularity and us- . 


; 1 
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“THE MOUSE 


Photographs Roberto Brosan 












































ability of graphics programs such as those 
for desktop publishing, CAD, drawing, 
and painting; and the fact that most graph- 
ics and graphical user interface vendors 
have opted to support the mouse. 

Despite this growing acceptance of the 
mouse’s usefulness, of the 32 million PCs 
at work today, only 7 million are equipped 
with mice. Richard Able, market manager 
for Microsoft's mouse, attributes today's 
low numbers to the large base of 8088 sys- 
tems: ‘*Graphics interfaces are too slow on 
the 8088. As buyers move to 286- and 386- 
based systems to run the new software, 
they'll find they need a mouse.’’ IBM’s of- 
ficial blessing of the mouse, giving it a port 
on the PS/2, can only make it grow more 
popular. 


WORD OF MOUSE All of this excite- 
ment centers on a simple device that trans- 
lates hand motion into cursor motion. 
There are four ways to make this transla- 
tion: 

@ Most mice use a rolling ball to create 
and track motion. Inside these mechanical 
mice the ball tums two rollers at right an- 
gles—one for vertical motion, the other for 
horizontal. The rollers drive mechanical 
encoders that send signals to the PC, where 
software translates those signals into cur- 
sor motion. 

@ Optomechanical mice work on the 
same principle as mechanical mice, but the 
rollers are connected to optical encoders 
that use light instead of mechanical con- 
tacts to send signals. 

@ Wheel mice sidestep the rolling ball 
completely by using plastic wheels, placed 
at right angles, to drive the encoders di- 
rectly. 

@ Optical mice work with a special pad 
containing a reflective grid of black and 
blue lines. As the mouse moves over the 
pad, photosensors inside it read the blue- 
and-black pattem and send that pattem to 
the PC to move the cursor. 

Mouse mechanics don’t make much 
difference anymore, though they once did. 
As aresult, marketers are now trying to set 
themselves apart by focusing attention on 
mouse resolution. 

A mouse’s resolution is based on the 
sensitivity of its tracking system. Whenev- 
er the mouse detects any change in motion, 
it sends signals to the computer, where 
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they are converted into screen motion. The 
resolution is based on the smallest change 
in motion the mouse can detect and is ex- 
pressed in dots per inch (dpi). A 200-dpi 
mouse can detect changes in motion as 
small as 1/200th of an inch, so for each 
inch that you move the mouse, the cursor 
moves 200 dots (pixels) on the screen. 
You can cover most of an EGA screen 
(640 by 350 pixels) in a 3- by 2-inch area 
with a 200-dpi-resolution mouse. Logi- 
tech’s HiRez Mouse, at 320 dpi, reduces 
this area to 2 by | inches. 

However, because of the 1:1 motion- 
sensing to pixel-movement relationship, 
the higher the resolution of your monitor, 
the more you have to move your mouse. A 





= Dynamic tracking 
increases the cursor 
movement ratio; in a 1:5 
ratio, the screen cursor 
moves five times as far 
as the mouse moves. 


200-dpi mouse needs an area 6 by 4 inches 
to cover a 1,200 by 800-pixel resolution 
monitor. That's major real estate on most 
desks, so mouse manufacturers developed 
**dynamic tracking’’ (sometimes called 
“ballistic tracking’’) to cover the screen in 
a smaller area. 

Dynamic tracking lets you increase the 
number of pixels you move for each incre- 
ment of mouse motion. Triggered by sud- 
den mouse movements, dynamic tracking 
increases the cursor movement ratio, usu- 
ally toa value set by the user. Forexample, 
if you select a 1:5 dynamic ratio, the screen 
cursor moves five times the distance the 
mouse moves. With a 200-dpi mouse and 
1:5 dynamic tracking, | square inch of 
mouse motion covers | ,000 pixels. Mouse 
vendors let you change tracking ratios in 
different ways—some only to fixed ratio 
values, others to ratio values that you set 
using the command line or a batch file. 


| dows because of the way the software for 





BUTTONS AND CASES In our last 
comprehensive mouse survey (‘‘Mice for 
Mainstream Applications,’’ PC Maga- 
zine, August 1987) 11 of the 15 mice had 
three buttons. This year 8 of the 17 mice 
reviewed have two buttons. The tide 
seems to be shifting, it seems that—fol- 
lowing the Microsoft Windows lead—the 
bulk of mouse-driven applications just 
don’t require users to make more than 
three choices with their mice. 

The other major trend is case design. 
Microsoft’s new mouse raised ergonomic 
arguments to new heights and set a stan- 
dard that others try to follow. Some of the 
Mice we reviewed look as if they were de- 
signed in wind tunnels, but in practical 
tests only a few shapes stood out as favor- 
ites. Case design falls into that **heart and 
mind"’ category: you're certain to develop 
your own preferences. 

We have reviewed 17 mice marketed 
by I] vendors, including Dexxa Interna- 
tional, IBM, IMSI, Key Tronic, KYE In- 
ternational, Logitech, Microsoft, Mitsubi- 
shi, MSC Technologies (formerly Mouse 
Systems), Numonics, and Z-Nix. Micro- 
soft remains the leader and trendsetter in 
the competition, with over 40 percent of 
total mouse sales. But Key Tronic, Logi- 
tech, and MSC Technologies are signifi- 
cant contenders, and new players are queu- 
ing up in noteworthy style for a share of 
this lucrative market. 


DEXXA INTERNATIONAL 


Dexxa Mouse DLX 

The Dexxa Mouse DLX looks like a transi- 
tional step between Logitech’s older case 
design and Key Tronic’s streamlined 
wedge. Dexxa’s wedge-shaped case is 
slightly narrower than Logitech's, with 
two large buttons on its face. Graced with 
the short throw and feather touch found on 
the buttons of better mice, response ts con- 
sistent over the entire button surface. 

The 200-dot-per-inch Dexxa Mouse of- 
fers on-the-fly dynamic tracking. Set using 
the Ctrl-Alt hotkey sequence and a mouse 
button, tracking values can range from 50 
to 750 dpi (in increments of 10) within 
most applications. As with most mice, 
Dexxa's tracking values cannot be 
changed once you're in Microsoft Win- 
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The 200-dpi (base resolution) Dexxa Mouse 
DLX comes in a case that looks like a 
transitional step between Logitech's older case 
design and Key Tronic’ s streamlined wedge. 
Dexxa International s mouse offers on-the-fly 
dynamic tracking, and its buttons feature the 
Seather-touch response found on better mice. 


FACT FILE 


Dexxa Mouse DLX 

Dexxa Intemational 

189 Airport Blvd. 

Burlingame, CA 94010 

(415) 343-1688 

(800) 346-4227 (end-user hot line) 

(800) 343-8223 (dealer hot line) 

List Price: Serial version: with Paint-It!, 
$89, with CCS Designer, $119; with both 
sofiware packages, $139. Bus version: with 
Paint It!, $99, with CCS Designer, $129; 
with both software packages, $149. 
Requires: 10K RAM; 9-pin serial port 
(comes with optional 25-pin adapter); bus. 
interface card included (and required) for bus 
version; DOS 2.0 or later. 

In Short: Two feather-touch buttons and on- 
the-fly dynamic tracking make this 200-dp: 
(base resolution ) optomechanical mouse a 
pleasure to use, even though it comes in an 


outdated case. 
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that operating environment is written. 

Dexxa Mouse tracks well in both regu- 
lar anddynamic modes, and its easy button 
response makes it a pleasure to use in Win- 
dows. Its narrower case gives it an edge 
over Logitech, but in extended use the 
mouse still wasn’t quite as comfortable as 
those of Microsoft or Key Tronic. 

Dexxa’s first offering shows its Logi- 
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tech lineage throughout—from the way it 
generates menus to its case design—which 
is a good sign for buyers. Competitive 
pricing (from $89 to $139 for the serial 
version, and from $99 to $149 for the bus 
version), solid design, and above-average 
operation make Dexxa Mouse a rookie 
with promise. 


IBM CORP. 
IBM PS/2 Mouse 


Serial interface or bus? The answer was al- 


| ways based on the kind of system real es- 


tate you could afford to lose. Serial mice 
chew up one of the two main COM ports. 
Bus mice take up an expansion slot. IBM’s 
answer makes the most sense and tells us 
volumes about where Big Blue thinks the 
PC industry is headed: it put a mouse port 
on the PS/2 and introduced the $99 PS/2 
Mouse. 

The standard mouse port may catch on, 
but IBM’s mouse is not likely to gain as 
wide a following as Microsoft’s has. The 
case looks as if it has incorporated modem 
design features—the wide front tapers to a 
rounded heel, and the top surface slopes 
backward—but it is nowhere near as com- 
fortable as those of Key Tronic, Microsoft, 
or MSC Technologies. The tapered body 
does not fit the hand naturally; I found my- 
self gripping this mouse a lot and keeping 
my fingers raised above the surface, an al- 


Designed to plug into the dedicated mouse port 
now standard on IBM’ s PS/2, the 200-dpi (base 
resolution) IBM PS/2 Mouse tracks respectably 
and operates well for routine chores. Though it 
looks as if it would be comfortable, the mouse’ s 
case does not fit the hond naturally and its 
buttons are stiff. 





Bact FILE 


IBM PS/2 Mouse 

IBM Corp. 

(Contact your IBM dealer) 

(800) IBM-2468 

List Price: $99 

Requires: 13K RAM, built-in pointing 
device port on any PS/2, DOS 3.3 or later. 
In Short: A 200-dpi (base resolution) two- 
button mechanical mouse that’s as solid as a 
rock and about as exciting. 
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together fatiguing experience. 

The buttons wrap from the top to the 
face of the mouse, so I tried to keep my fin- 
gers wrapped over the buttons. This im- 
proves the feel but creates another prob- 
lem: the rounded heel, tucked into your 
palm, causes the mouse to jump when you 
press a button. The buttons were stiff and 
lacked the feather-touch click that can be 
found on other mice. Double-clicking in 
Windows takes effort, and some practice, 
to master. 

With practice, you may learn to ignore 
the flaws in this mouse’s design. It does 
operate well for routine chores (except 
double-clicking) and tracks respectably in 
PC Paintbrush Plus. Still, I'm not im- 
pressed with IBM’s mouse. With all the 
resources at the company’s disposal, you 
might expect world-class industrial design 
engineering. What you get is a desk acces- 
sory that matches the PS/2 but doesn’t 
keep up. 


IMSI 

IMSI OptiMouse 

IMSI (Intemational Microcomputer Soft- 
ware Inc.) markets the older PC Mouse 
from Mouse Systems under the name Opti- 
Mouse. Two years ago this three-button 
optical mouse represented state-of-the-art 
technology, but times—and users’ de- 
mands along with them—have changed 
and IMSI is not keeping up. 

Priced from $149 to $209, the 200-dot- 
per-inch OptiMouse still offers good per- 
formance. The felt-footed mouse moves 
easily across the pad. Button response is 
good, and there’s a soft but audible click. 
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Based on technology considered state-of-the- 
art 2 years ago, the 200-dpi (base resolution) 
IMSI OptiMouse still offers good performance. 


it moves easily across its large pad and its 
bution response is good, making a soft but 
audible click. 


re 
EeA.C T FILE 


IMS! OptiMouse 
IMSt (International Microcomputer 
Software Inc.) 

1299 4th St. 

San Rafael, CA 94901 

(415) 454-7101 

List Price: $149; with Dr. Halo lll, $189, 
with Magician ot InteGraphics, $239, with 
TurboCAD, $209. 

Requires: 8K RAM, RS-232C serial port, 
DOS 1.t of later. 

In Short: An carly-model 200-dpi (base res- 
olution) optical mouse that’s known better 
days, though its three-button design and opti- 
cal technology are current. 
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Positioning is acceptable, but the large pad 
forces you to move the mouse around of- 
ten, and on high-resolution screens there is 
an excessive amount of ‘“hopping’’—pull- 
ing the mouse to one side, lifting, and 
starting over until you reach the edge of the 
screen. 

Like other mice in this review, the 
IMSI OptiMouse is not bad, but it’s not a 
great choice either. It lacks dynamic track- 
ing (which it badly needs), chews up an 
acre on your desk, and offers nothing extra 
beyond the standard menu software and 
drivers. Unless you’re attached to this de- 
sign, you can do better. 
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KEY TRONIC CORP. 
Key Tronic Professional 


Series Mouse 

Microsoft set a standard that other manu- 
facturers followed—some with great suc- 
cess, others with miserable results. Key 
Tronics is one of the few to develop a 
mouse that is equal to Microsoft’s latest 
mouse. In some respects it’s even better. 

The $119 Key Tronic Professional Se- 
ries Mouse’s case combines the best fea- 
tures of the wedge and teardrop shapes. Its 
two large buttons are flush-mounted and 
equal in size, they extend over half the 
length of the case. The 200-dot-per-inch 
mouse’s left button has six tiny raised 
bumps on its forward surface. 

Key Tronic affords complete Microsoft 
emulation and driver compatibility. Menu 
software is optional, but the package in- 
cludes sample menus for Lotus 1-2-3, 
WordPerfect, and dBASE III that are worth 
using. 

Using Key Tronic’s mouse was quite 


| enjoyable. It glides smoothly across most 


surfaces and feels well balanced in the 
hand. The buttons require only a light, 
sharp touch, which makes double-clicking | 


effortless, and the response is true any- | 


where on the button’s surface. I tend to 











Housed ina case that combines the best 
features of the wedge and teardrop shapes, the 
Key Tronic Professional Series Mouse 
performs identically to Microsoft’ s in every 
respect. The 200-dpi (base resolution) mouse 
glides smoothly across most surfaces and feels 
well balanced in the hand. Its buttons require 
only a light, sharp touch, making double- 
clicking effortless, and the response is true 
anywhere on the button's surface. 
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FACT FILE 


Key Tronic Professional Series Mouse 
Key Tronic Corp. 

P.O. Box 14687 

Spokane, WA 99214 

(509) 928-8000 (corporate number) 

(800) 262-6006 (support outside WA) 

(509) 927-5515 (support within WA) 

List Price: Bus or serial version, $119; Pro- 
grammer’s Tool Kit, $27; additional 4-foot 
extension cord, $7.95. 

Requires: 10K RAM; RS-232C serial port 
(9- to 25-pin adapter comes in package for se- 
rial version); available expansion slot for bus 
card (which comes with bus version); DOS 
2.0 or later. 

In Short: The only two-button 200-dpi (base 
resolution) mechanical mouse that equals the 
Microsoft Mouse in styling and operation, 
Well designed, carefully documented, and 


an exceptional value. 
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grip my mice with a heavy hand, so | trig- 
gered the right button too easily at first. 
This mouse works best with a lighter 
touch, which shouldn’t take long to ac- 
quire. 

The Key Tronic Professional Series and 
the Microsoft Mouse perform identically 
in every respect. Both shapes are comfort- 
able, both have excellent buttons, both are 
200 dpi, both come in bus or serial ver- 
sions. Even the menu software is optional 
for both. Choosing between them is hard, 
but Key Tronic is trying to raise the stakes: 
The company offers a money-back guar- 
antee ‘‘if, for any reason, you are not com- 
pletely satisfied.’ Strong words in this 
market. 
































KYE INTERNATIONAL INC, 
Genius GM-6 Plus 
Genius GM-6000 


KYE inexplicably offers two mice that 
look the same and come with the same 
software. Close inspection, however, re- 
veals a few differences worth noting, and 
in the end the Genius GM-6000 is the clear 
winner in this family feud. 

Both Genius mice—GM-6 Plus ($99) 
and GM-6000 ($109)—are of the mechan- 
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The 350-dpi tase resolution) KYE Genius 
GM-6000 tracks with control equal to that of 
the Logitech HiRez Mouse. The GM-6000' s 
cousin, the Genius GM-6 Plus, looks identical 
to it (and is therefore not pictured here) but the 


GM-6 Plus offers only 200-dpi base resolution. | 


Both of the KYE Genius mice come with a 
handy rubber mouse pad that doubles as a self- 
sealing cutting pad as well as a plastic ‘‘mouse 
pocket’’ that you can stick to your PC or 
monitor. 


fe wet FILE 


KYE Intemational Inc. 
769 Pinefalls Ave. 
Walnut, CA 91789 
(714) 594-9234 

(800) 456-7KYE 


Gealus GM-6 Plus 

List Price: with Dr. Halo III, $99. 
Requires: 8K RAM, RS-232C serial inter- 
face, DOS 3.0 or later (for all current hard- 
ware shipping). 
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Genius GM-6000 

List Price: with Dr. Halo lil, $109. 
Requires: 8K RAM, RS-232C serial inter- 
face, DOS 3.0 or later (for all current hard- 
ware shipping, but KYE International can 
supply mouse driver that supports DOS 2.0 if 


ln pe oceae S itchy 
style of these three-button 

mice is not as comfortable as that of others. 
The 350-dpi (base resolution) GM-6000's 
switch-selectable emulation makes it a better 
choice than the 200-dpi (base resolution) 
GM-6 Plus. 





ical variety and have three buttons. Both 
use a standard serial interface, though only 
the GM-6000 comes with a 9- to 25-pin 
adapter for use with ATs. Both come with 
drivers, menu software, Dr. Halo III, and 
two nice accessories: a rubber mouse pad 
that doubles as a self-sealing cutting pad, 
and a plastic ‘“‘mouse pocket”’ that you can 
stick to your PC or monitor to store the 
mouse. 

The Genius mice, which emulate the 


Microsoft and Mouse Systems mice, run | 


under their respective drivers. The way 
you select emulation with each mouse, 
however, is quite different. The GM-6000 
has a sliding switch that lets you select em- 
ulation modes on the fly. With the GM-6, 
you power-up in Mouse Systems mode un- 
less you hold down one of the mouse but- 
tons, in which case you power-up in 


Microsoft mode. If you want to change | 


emulations, you must power down and 
then up again. Worst of all, there's no way 


| to permanently set Microsoft emulation as 


the default on the GM-6 Plus. 

The buttons of both mice have a short 
throw and respond well to double-click- 
ing. Though the buttons are small and 
close together, you can hit any part of them 
and still get a solid response. 

The GM-6000, at 350 dots per inch, 
tracks much better than does the 200-dpi 
GM.-6, offering control equal to that of the 
Logitech HiRez Mouse. I was never quite 
as comfortable with the GM-6000 as I was 
with the HiRez, but this is a personal 
choice. 

Unlike those of Logitech, the Genius 
mice set tracking values from the com- 
mand line. While this works perfectly well 
for a single setting, particularly with the 
GM-6000, it does limit you to one tracking 
value at a time instead of letting you set 
tracking values on the fly. If you have dif- 
ferent applications, each with a preferred 
tracking value, you'll need a lot of batch 
files. 

Genius has a good menu creation pack- 
age, including a menu-driven menu gener- 
ator that records titles, defines keystrokes, 
and generates the menu. Nonetheless, 
these mice lack some of the ergonomic 
features that I like in a mouse, 

The GM-6 Plus compares well with 
mice reviewed a year ago. Technically, the 


GM-6000 holds its own with Logitech, but 








holding your own is not enough. Even 
with their clever accessories, the Genius 
mice are enhanced designs of a mouse that 
has seen better days. 


| LOGITECH INC. 


Logitech HiRez Mouse 
Logitech Serial Mouse 
Logitech Series/2 Mouse 


Logitech was a PC Magazine Editor’s 
Choice 2 years running for a good reason: 
the C-7 mouse design afforded good con- 
trol and excellent button response at a price 
to match, Now, though Logitech can still 
hold its own in the field of contention, all 
three of its mice are showing their age. 
(The new Logitech Mouse, which the 
company plans to introduce this month, 
evinces greater attention to ergonomic fac- 
tors. For a fuller description of the beta 
version of this device, see the sidebar **A 
New Look for the Logitech Mouse,”’ 
which accompanies this article.) 
Logitech’s square wedge case, though 
CHOICE 


ny, 

md FACT FILE 
| Logitech Inc. | 
6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 


EDITOR'S 


HiRez Mouse 

| List Price: $149 (in bus version only). 
Requires: 11K RAM, empty 8-bil expan- 
sion slot, DOS 2.0 or later. 
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Logitech Serial Mouse 

List Price: $129 (bus version available). 
Requires: 11K RAM, RS-232C serial port 
(bus version requires empty 8-bil expansion 
slot), DOS 2.0 of later. 

CIRCLE 679 ON READER SERVICE CARD 








Requires: 11K RAM, IBM PS/2 computer, 
DOS 2.0 or later. 
GIRCLE 678 ON READER SERVICE CARD. 


In Short: The Logitech HiRez Mouse out- 

performs the others with 320-dpi base resolu- 
tion and dynamic tracking. The Serial Mouse 
and Series/2 for the PS/2 (both with 200-dpi 


base resolution) are no longer exceptional 
and are in need of a makeover. 
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Choose this, 


Everyone's computing needs are unique. 
Which is why different people choose dif- 
ferent solutions. And why so many diverse 
computing environments are being used 
today. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversify. 

Novell means freedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novell. Novell’s NetWaree 
operating system software supports a myri- 
ad of computing environments. 

That means you have the freedom to net- 
work everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


© 1988 Novell Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801}379-5900 








‘and you can choose all of these 


functionality and system reliability available. 
Plus you get the power to transparently con- 
nect to any of the more than two million 
users worldwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 

The freedom to choose. Exercise your 


freedom to choose the desktop environment 


that best meets your needs. Choose the 
networking power of NetWare. See your 


Gold Novell Authorized Reseller, or call 
1-800-LANKIND. 

For more information, call from your 
modem 1-800-444-4472 (8 bit, no parity, 1 
stop bit) and enter the access code NVFRE6. 


NNOVELL 





For network solutions, 
you should be seeing red. 
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‘17 Mice: Summary of Features 


' , (Products listed in ascending price order) 
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functional, has been surpassed—at least in | 
terms of comfort—by the designs of Key 
Tronic, Microsoft, and MSC Technol- 
ogies. Logitech justifies its physical design 
by maintaining that if you handle the 
mouse correctly, there’s no difference in | 
performance. Cosmetics, according to the | 
people at Logitech, is no match for superi- 

or technology. 

Logitech’s engineering is no doubt su- | 
perior: its $149 HiRez Mouse, with true | 
320-dot-per-inch resolution and on-the-fly | 
dynamic tracking, outperforms other | 
mice. You need a high-resolution monitor 
to really see and feel what the HiRez can 
do—it should delight CAD users and other 
graphics devotees. At 320 dpi, the mouse 
travels with assurance, and dynamic track- 
ing lets you fly around the screen. You 
won’t sense this at once, but after a time 
you will notice the difference in control 
and positioning. 

The Serial Mouse and Series/2 Mouse 
are also well engineered, but though they 
offer 200-dpi resolution, good tracking, 
and solid button response, they are no 
more or less remarkable than other mice 
with the same specifications. The $129 Se- 
rial Mouse can emulate Microsoft, but is 
not plug-compatible and will not run under | 
Microsoft drivers. However, you can use 
Logitech’s driver in place of Microsoft’s 
for most applications. 

The two-button Series/2 Mouse works 
well on the PS/2. In competition against 
the offerings of IBM and Microsoft, how- 
ever, the $99 Series/2 has no advantage 
other than Logitech’s reputation for quality 
and support. 


Logitech's HiRez 
Mouse is an example 
of superior 
engineering: with its 
320-dpi base 
resolution and on-the- 
Sly dynamic tracking, 
it outperforms other 
mice. The company's 
Serial Mouse (not 
pictured, for it looks 
Just like the Seriesi2) 
and Series/2 Mouse 
offer 200-dpi base 
resolution, good 
tracking, and solid 
button response. 


MICROSOFT CORP. 


| Microsoft Mouse 


I was smitten with Microsoft’s new mouse 
when I first reviewed it (**From Our Maus 
to Baumaus; Logitech Versus Microsoft, 
PC Magazine, February 16, 1988), and 
my feelings haven’t changed. Though 
many of the features of the 200-dot-per- 
inch mouse are similar to those of others, 
Microsoft added a few interesting twists. 
Microsoft’s mouse—whichever ver- 
sion you choose, bus or serial (both range 
in price from $150 to $200)—tracks me- 


chanically with the ubiquitous rolling ball. | 


The rolling ball in Microsoft's 200-dpi (base 
resolution) mouse has been moved toward the 
front, so the case slopes toward the back, 
making it feel more comfortable than most of 
the rest. The mouse operates smoothly and 
effortlessly and always feels solid and well 
balanced. The mouse comes in bus and serial 
versions (the latter comes with a PS/2 
connector). Both look the same. 





But rather than being placed under the 
palm in back, the rolling ball has been 
moved toward the mouse’s front. Because 
of this new design, the case slopes toward 
the back, and the buttons are only slightly 
curved up front. It now has fewer curves 
and edges than do the cases of other mice, 
but the slightly raised center and lower 
back edge really do make it feel more com- 
fortable than most of the rest. 

The mouse operates smoothly and ef- 
fortlessly. It moves easily over most sur- 
faces and always feels solid and well bal- 
anced. Using it, my fingers never feel like 
they’re falling off the edge, as they did 
with Microsoft’s earlier design. One slight 
problem: though the rolling ball’s new po- 
sitioning has increased the mouse’s accu- 
Tacy, you may find that the cursor jumps if 
you lean too hard on the back. Moving 
your hand forward slightly eliminates this. 

The mouse still has two buttons, but 
they’re large and flush with the body, with 
a slightly larger left button. Button re- 
sponse is crisp and direct; it produces a 
modest, yet audible click. 

Microsoft is one of the few mouse man- 
ufacturers to offer a true PS/2 mouse port 

EDITOR'S 
CHOICE 


FLA.CaT ELE 


Microsoft Mouse 

Microsoft . 

16011 NE 36th Way 

Box 97017 

Redmond, WA 98073-9717 

(206) 882-8080 

List Price: With Microsoft Paintbrush, 
$150; with Microsoft Windows/286 and PC 
Paintbrush for Windows, $200; with Easy- 
CAD 2, $175. 

Requires: Bus version: t!K RAM (varies 
according to bundled application running), 
one double-sided 5Y-inch disk drive; one 
available expansion slot, DOS 2.0 or later. 
Serial version: 11K RAM (varies according 
lo bundied application running); one 9- or 25- 
pin serial port; for PS/2 version, one double- 
sided SYs-inch disk drive or one 31-inch disk 
drive; DOS 2.0 or later. 

In Short: Microsoft sets a high standard 
that's hard to match, featuring superior de- 
sign, excellent feel, and solid construction. 
The serial interface connection box is the only 
curiosity in an otherwise exceptional two- 

me 200-dpi (base resolution) mechanical 
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TRADING YOUR OLD mous 
FOR THE NEW, HIGH RESOLUTION 


Senius Dil Mouse GM-600¢ 


This convenient and practical mouse, enhances your productivity by giving you flexible control. 


THE GENIUS DECISION Over 1,000,000 users have made the 21N 4 MOUSE Switch select either 2-button ( Microsoft Mouse ) 
Genlus Decision and more keep joining In. Now KYEhasdeveloped of 3-button (PC Mouse ) mode, easily and quickly. 





anather exciting step in mouse evolution. Now YOU should make _ - 

the Genius Decision! i oo  aaciney a 
DYNAMIC RESOLUTION The aim @ Dr. Hala Ili Software 

High Resoiution Genius Dyna ®@Genlus Menu Maker Software 
Mouse's cursor control Is nat ® Genius Menu Library 

only based on the travel count, @ Three User Manuals 


but aiso the speed of the 
mause’s mavement. The 
dynamic resolution can ga 
from 350 ta over 1050 DPi, or 
you can set the resolutian as 
low as 90, 120, or 175 DPt if 
your appilcation requires It. 


*TRADE IN OFFER: Send in your old Mouse ( any species ) and receive $40.00 off on the new Dynamic High Resolution Genius Dyno Mause 
GM-6000. Send only the mouse, with a check or money order for $69.00 pius $3.00 for shipping and handling, or your Mastercard ar 
Visa number and expiration date, and we will ship your ALL NEW Genius Dyna Mouse package. (This offer is forend users. Only ONE 
mouse per customer please. Limited time only.) 


ANOTHER GREAT PARTNER FOR DESKTOP PUBLISHING 
WHEN YOU CHOOSE ONLY THE BEST 


GS-2000 


This convenient hand scanner allows you to input images and 
documents into computer files with no distortion. 


®@ Genius Mouse Pocket 
®@Genlus Mouse Pad 
®9 to 25 Pin Adapter 


Suggested Retall $409.00 
The most powertul and 
versatile mouse everl 


INCLUDES: Works with Aldus PageMaker, Dr. Hala, 
® GS-2000 Scanner and Controller ¢ Genius FrantPage, GEM, Microsoft Windows, OCR 
Scanedit Software e Dr. Hala Ill Software Systems ReadRignt, PC Paintbrush, Ventura 
FEATURES: Publisher, WordPerfect, and athers. 


© OCR Format Supported Extensive Support Suggested Retall $279.00 

for Image Formats e Image Editing @ Multi- 

window Scanning e True taSizelmage Printing LIFETIME WARRANTY on all Genius products. 
@ Read Width 105mm 





© 24 hours BBS Electronic Bulletin Board System gives © Toll free Technical Suppor Knowledgeable 
you the most updated information anytime Technicians stand by to answer your questions 
regarding our product 


KYE INTERNATIONAL CORP. 
789 PINEFALLS AVENUE. WALNUT CA 91789 
TEL (744) 594-9234 BBS. (714) 594-7567 Support (800) 45¢-7KVYE 
‘The manviachser you can truat™ EAST COAST (919) 854-5047 


© Payment Viso. MasterCard or CO.D Cashier Check.  @ All brand of product names ore trademarks or regntered trademarks of their respective holders 
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LOGITEGH 





Announcing a big leap in mouse alte 


ee ell —_ 


Finolty, o mouse with on extraordinary body 
ondo mind to match. 


A mouse ” ~~ 
ballisticolly “ 
tuned to accel- 

erate your cursor ocross 

any screen with the mere flick 

ofo wrist, and slow itdown on 

arrival for pixel-point control on 

detail work. 


This mouse is guaranteed to work with oll 
opplicotions on your IBM personal computer. 
And itcomes with a great selection of 
MouseWare”™ including Pop-Up DOS=-the 
ultimate DOS handler; Mouse-2-3," the Lotus 
1-2-3” shell; and 35 menus for best-selling 
keyboard-based opplications. 


The Logitech Mouse. $139, complete with 
Logitech's Lifetime Satisfoction Guorantee 
ond unlimited Product Support. 


For your nearestdealer, call: 


800-231-7717 Fa % 


InCalifornio: 
800-552-8885 


In Europe: 
++ 41-21-869-96-56 
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A NEW LOOK FOR THE LOGITECH MOUSE 


Emphasizing ergonomics as well as technology, the beta version of Logitech’s 
new mouse has a more comfortable case, 320-dpi resolution, and dynamic tracking. 


inally, the company known for hav- 

ing the best price/performance ratio 
has embraced ergonomics. Though Lo- 
gitech’s rationale was that cosmetics are 
no match for superior technology, le1’s 
face it: besides being unattractive, Logi- 
tech’s flat wedge case was never very 
comfortable. But the $129 mouse that the 
company plans to introduce this month 
should push it to the front of the pack. In 
addition to a newly designed, comfort- 
able case, the beta version of this new 


mouse features high resolution and dy-- 


namic tracking capabilities. 
Logitech could have gotten by with 


The beta version of the new Logitech Mouse 
JSeatures 320-dpi base resolution and dynamic 
tracking that let you traverse your screen with 
amere flick of the wrist. The new case isa 
smooth arc, with the tracking ball set forward 
to improve positioning control. 





acon FILE 


List Price: $129, with PaintShow Plus, 
$149. 

Requires: 11K RAM (384K RAM with 
pop-up DOS); PS/2 pointing device port or 
8-bit expansion slot or RS-232 serial port, 
DOS 2. 1 or later. 

In Short: A new ergonomic design, 320- 
trol, and dynamic tracking make the three- 
button Logitech Mouse, reviewed in its 
beta release, one of the most comfortable 


the new case design and just left it at that, 
but it didn’t. The company’s new mouse 
has ergonomics and technology. The 
case design is a smooth arc 1-inch high, 
with three flush-mounted buttons spaced 
evenly across the forward surface. The 
buttons have feather-touch response, and 
there’s a slight depression on the center 
button for tactile feedback. Logitech also 
moved the tracking ball forward to im- 
prove positioning control. 





The relationship between the case de- 
sign and resolution are worth noting. 
With the arc case design your fingers 
drape naturally over the mouse, so you 
tend to control it with your fingers rather 





| than with your palm. This finger control 


is enhanced by a respectable 320-dot- 
per-inch resolution and on-the-fly dy- 
namic tracking. 


COMFORTABLE CONTROL You 
can work in a generous area of the screen 
with little hand motion, traversing its 
length with a flick of the wrist. I found 
the Logitech Mouse one of the most com- 
fortable to use for extended periods. It 
performed well in EGA or VGA mode 
and really showed off on high-resoluiion 
monitors like the Wyse WY-700. 
Throughout testing, the mouse’s control 
and positioning accuracy were excep- 
tional, and its button response was sharp 
and solid. 

Logitech may have given in to ergo- 
nomics, but the company is maintaining 
its turf with distinctive, and often desir- 
able, features. Other mouse manufactur- 
ers shun the three-button design; Logi- 
tech embraces it. Menu-generating 
software is optional with many mice; Lo- 
gitech includes it. Other mice require 
PS/2 interfaces; Logitech is plug compat- 
ible. And so on.—Tom Stanton 





interface (IBM and Logiiech are others). 
Microsoft’s serial mouse allows connec- 
tions for 9- and 25-pin serial ports, and the 
PS/2 connector, through a slender connec- 
tion box. The bus version uses half a slot 
on the PC and offers jumper-selectable in- 
terrupt settings. 

The Microsoft Mouse has raised the 
stakes in this market. After handling 18 
different mice, each with its own idea of 
ergonomic design, wrapping my hand 
around the Microsoft mouse was like com- 
ing home. 


= Microsoft is one of the 
few mouse manufacturers 
to offer a true PS/2 mouse 
port interface, through a 
slender connection box. 


MITSUBISHI INTERNATIONAL 
CORP. 


E-Mouse 


Mitsi Mouse 

Mitsubishi has produced one really good 
mouse, the $179.50 E-Mouse. Superior 
tracking, good positioning, a comfortable 
case, high resolution and Microsoft com- 
palibility make this mouse an excellent 
choice. Unfortunately, Mitsubishi’s other 
mouse, the $79.50 Mitsi, is best character- 
ized as an evil twin. 
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Push your software 
the limit. 























Ifyou want to get the most out of today’s new, high-powered 
software applications, we have a few words of advice: 
Usea Microsoft® Mouse. 






eo 
h NIFIAI I 
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The Microsoy jo aa a aaa Itlooksinnocent here, but 
access to all the al wait until you see how the 
faueniita sajtonneseaie Mouse makes your software scream. 


The Mouse can unleash your software-and take fulladvan- 
tage of the features intended to make your work easier 

With the Mouse you can effortlessly manipulate menu-driven 
applications without taking your eyes off your screen. You can 
pull down menus. Highlight text in one fell swoop. Copy, cut and 
paste formulas in spreadsheets easily. And move things from here 
to there without any command-key mumbo jumbo. 

Literally hundreds of applications support the Mouse. 
Butas the leading software developer for personal com- 
puters (and one of the first to bring a graphical inter- 
face to PC screens), we've gone a step further: 
Microsoft Windows/286 with PC Paintbrush’ for 
Windows, Microsoft Paintbrush or EasyCAD"2 
actually come with the Mouse (or vice versa). 

Already, the Microsoft Mouse has made 
its way into thehands of over one million 
personal computer users. And that 
number is sure to grow even faster. After all, 
graphically oriented software is the driving 
force behind improved productivity. 

Butit’s the Microsoft Mouse that puts youin 

the driver's seat. 


= 
® 


ficresoftt 
Making it all make sense? 


©1988 Microsoft Corporation. Al nghts reserved. Microsoft and the Microsoft logo are repstered trademarks and the 
Microsoft Mouse design and Making it afl maby sense are trademarks of Mi percADies 

‘of Evolution Computing PC Paintbrush is a registered trademark oft eee 
mation, cal! (800) 541-126) Customers in Canada call (416) 673-7638, outade North Amanca, (206) 882- 





blance to its predecessors and was obvi- 
ously designed to go head-to-head with the 
new Microsoft Mouse. The optical tech- 
nology remains, but that’s about all. The 
PC Mouse II has but two large buttons that 
are aligned flush with the case, a unique 
raised-wedge shape, and offers on-the-fly 
tracking resolution. 

The new design feels comfortable and 
works well. Buttons have a crisp, sharp re- 
sponse and double-click with little effort. 
The mouse moves easily across the pad 


= As an optomechanical 
mouse, the 200-dot-per- 
inch Omnimouse 


represents a complete 
departure for MSC. It 
runs under its own drivers, 
as well as Microsoft’s. 


and tests exceptionally well, drawing tight 
curves or editing thin lines. Even within 
the boundary of the optical pad, the PC 
Mouse II holds its own. 

The PC Mouse II’s variable tracking 
resolution works very well and can be set 





Both the PC Mouse If 
and Omnimouse 
represent radical 
departures for MSC 
Technologies. The PC 
Mouse Il is still based 
on optical technology 
but has only two 
buttons. 11 offers 
variable tracking 
resolution that can be 
changed on the fly. 
The optomechanical 
Omnimouse has two 
buttons and operates 
comparably to other 
mechanical mice. 
Both mice have 200- 

‘ i dpi base resolution. 


as needed within most applications using a 
TSR built into the PC Mouse II driver. 
MSC uses the popular Ctrl-Alt hotkeys— 
not the wisest choice—which means you 
have to adjust other TSRs to use a less pop- 
ular combination. 

Diehard fans of the three-button design, 
rest assured: MSC plans to continue offer- 
ing the older three-button design, but with 
the latest software. In any event, MSC has 
created a worthy successor that deserves 
serious attention. As long as the optical 
pad does not cramp your style, you’ ll en- 
joy using the PC Mouse II. 

As an optomechanical mouse, the Om- 
nimouse represents a complete departure 
for MSC. A two-button, 200-dot-per-inch 
mouse that emulates Microsoft's, it comes 
with a standard serial interface, 9- to 25- 
pin adapter, and runs under its own drivers 
as well as those of Microsoft. Its plug com- 
patibility is so good that I simply took the 
Omnimouse out of its box, connected it, 
and started mousing. 

Omnimouse operation is comparable to 
that of other mechanical mice. It moves 
well on most surfaces and tested well on all 
applications. I found the case somewhat 
bulky and not immediately comfortable to 
use, but after an hour of scroiling and 
clicking, I felt no fatigue. 

The two large buttons have a solid re- 
sponse—perhaps too solid. Omnimouse | 
buttons respond much better along the | 
front edge and are very heavy along the 
back edge. This runs contrary to most | 
mouse button design, where the buttons | 





have the same response anywhere on their 
surface. For this reason, you may want to 
road test the Omnimouse for a few days to 
see how it feels. 

While it is not the optomechanical ver- 
sion of the PC Mouse II (even though it 
ought to be), Omnimouse will be just fine 
for some users. It offers excellent compati- 
bility, solid mouse motion, and MSC’s 
menu software. Some users may not find 
the buttons quite as heavy as I did, so you 
should test drive Omnimouse if you can. If 
the buttons don’t bother you, it’s an excel- 
tent choice. 


PCE DITOR’S 
CHOICE 

e Key Tronic Professional Series 
Mouse 
Logitech HiRez Mouse 

e Microsoft Mouse 

e E-Mouse 


For their ergonomic design, the Key 
Tronic Professional Series Mouse 
and the Microsoft Mouse are the 
clear winners. They handle well and 
are comfortable to use—proof that 
good design can be more than just a 
pretty package. 

The Logitech HiRez Mouse and 
Mitsubishi’ s E-Mouse stand out for 
their technical capabilities. Al- 
though there are higher-resolution 
mice than Logitech’ s 320-dot-per- 
inch device, none work with as 
much aplomb. Mitsubishi’ s 400-dpi 
mouse combines ergonomic case 
design with high resolution, making 
the device a pleasure to use. If the E- 
Mouse's buttons had a smoother, 
sharper response, it would have 
been the overwhelming favorite. 

Also keep in mind the new 320- 
dpi Logitech Mouse that the compa- 
ay plans to introduce this month and 
that we examined in its beta release. 
With a more-comfortable arced 
case and improved positioning con- 
trol, this mouse can stand up to the 


| toughest competition. | 
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“The Dataworid 288 [12MH2z] AT compatible... fis}... 
th6 festest machine of the nine tested in thet review 


EDITOR’S 





[July 19688).” (September 27, 1988), 
! «- @peed endexcelieni Pris titoitl hund: A ay 
dotters less expensive San ote Pata ‘ois (0) (Gs) 20 M H Zz 286 
MAUAL! SI= 22.5 
“Marvelously cheap, powerful —_=—~ 
alternative ... outperformed the — 4 
other 286’s ...” Fi] & al 
(October 11, 1988) Le 





Portacomp Il 
DATA-286 12MHz 80286 running at 8/12Mhz, a wait state DATA-286 20MHz 
80286 running at 8/12Mhz, 0/1 wait state Phoenix BIOS std. (Award BIOS opt.) 80286 running at 10/20Mhz 
Phoenix BIOS std. (Award BIOS opt.) 512KB of RAM. expandable to 1MB on board AWARD BIOS sid. 
512KB of RAM, expandable to.1 M8 on board Socket for 80287-8, -10 IMB of RAM, exp. to 2MB on board 
Socket for 80287-8, -10 Real-time clock with battery backup EMS 4.0 support for memory over IMB 
200W power supply 1.44MB 3.5" floppy disk drive Socket for 80287 
Real-time clock with battery backup 20MB, 39ms, self-pafking hard drive 200W power supply 
1.2MB floppy disk give 102-key keyboard witli “click” Real-time ciock with battery backup 
rd disk controller Supertwist backlit LCD. 640x400 res. 1.2MB floppy disk drive 
(1:1 interleave controllers available) RGR/monochrome output port 1:1 interteave floppy/hard disk controller 
10t-key keyboard with “click” Weighs under 20 Lbs. 101-key keyboard with "click* 
Mono card w/parallel port (720x348) 1.2MB external floppy drive opt. Mono card w/parailel port Mowat 
TTL monitor with tilt/swivel base Carrying case available TTL monitor with tit/swivel base 
$1195 $1975 


COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 . 



























































101-key enhanced a 
"eae large return key ; 
ntegrat J dusi cover (paper rest 
DATA-386 80286 8/12MHz, 0/1 wait — 
4.7T/6/8/16MItz (20MHz opt.) Phoenix BIOS std. (Award opt.) 
Vertical Case IMB of RAM. exp. to OMB 512K RAM (exp. to IMB) 
Front panel on/off switch Phoenix BIOS std. (Award opt.) | 200W power supply 
Z20W power supply 220W power supply 1.2MB 5.25° floppy drive 
Bee eats 1.2MB floppy disk drive 20MB hard disk drive 
pacescer 16. ; Hy £ sect) Floppy/hard disk controfier Supertwist backlit LCD 
101-key keyboard with “click” RGB output port 
evel le for 286386- models Five 16 and two 8-bit slots S expansion slots 





Mono card and monitor $1995 | | parallel, 2seriat ports $1875 





| Prices aubject to change. No charge for credit card, check, C.0.0. 30 day moneyback guarantee (Shipping charges non-refundable), Dept. C 
| Dealer/overseas inquiries welcome 
A aa eeorens SYSTEM 


in-Calif. 1-800-722-7734 INFO: (213) 695-3777 DATA Ss) 
Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 
Monday through Friday, 7 AM. to6 P.M. Saturday 9 AM.to3P.M.PST. 3733 San Gabriel River Parkway, Pico Rivera, CA 90680-1485 






WE JUST MADE 
CHOOSING THE RIGHT MOUSE 
TWICE AS EASY. 
























New 2-Button Design 
and Ultra-High Resolution. 


PC Mouse II advances the standard in precision optical 

pointing devices for PCs to a new level. You get the only 100% 

Microsoft® compatible mouse with no moving parts and no maintenance. 
But now, new Ultra-Res 2000° gives you much faster access to any point 

on your screen with userdefinable resolution from 20 to 2,000 qi— great for 

high-res monitors. 

Only PC Mouse II comes complete with its own free precision MousePad" 
Designer Pop-up™ menu software, PC Paint Plus,” and a Lifetime Warranty. And for 
serious players of CAD and mouse, PC Mouse II also comes bundled with AutoSketch® 

— from the makers of AutoCAD® — 
<€ powerful software for creating 

Ed computer aided drawings. 


The Reliable, 
Economical 
Alternative. - 








OMNIMOUSE combines optical and mechanical 

technology, giving you a high-quality, 100% Microsoft- 

/ J compatible mouse, at an exceptionally affordable price It 
if delivers 200 cpi performance, works on any surface, comes 

/ J with Designer Pop-up menus, and includes a 1-Year Warranty. 


So if you're caught in a maze of mouse products, let MSC mMSs< 


help you out. By narrowing your choices down to two. Just go é 
to your dealer and ask to see both PC Mouse Il and OMNIMOUSE. Teehnelagic sinc. 










The New Mouse Systems 


Products available for IBM PC XT ‘AT;* PS, 2 and Apple® computers. © 1988, MSC BEC eamologies Inc 47505 Seabridge Dr., Fremont, CA 94538; 415-656-1117. 
TBM PC/XT) AT and PS, 2 are trademarks of IBM. Apples is a registered wademark of Apple Computer, Inc Microsoft is 2 registered wademark of NBcroec emp, puscakesch and AusCAD) registered 
the US, Patent and ‘Trademarks Office by Autodesk, Inc. PC Mouse, OmniMouse, MousePad, Designer Pop-up and PC Pant Plus are trademarks of inc. n m 
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Mitsubishi International Corp. 
520 Madison Ave. 

New York, NY [0022 

(212) 605-2607 

(800) 232-5727 


List Price: $179.50; with EGA-Paint, 
Byline, $329.50. 

Requires: 8K RAM, RS-232C serial port, 
DOS 1.0 or later. 

GIACLE 678 ON READER SERVICE CARD. 


Mitst Mouse 

List Price: $134.50, with EGA-Paint, 
$179.50, with DrafixCAD, $199.50, with 
Byline 2.0, $289.50. 

Requires: 8K RAM, RS-232C serial port, 
DOS 1.0 or later. 

CIRCLE 675 ON READER SERVICE CARD 

In Short: The 200-dpi (base resolution) two- 
button Mitsi Mouse looks and feels like a pro- 
totype brought to market. The two-button E- 
Mouse, at 400-dpi base resolution, handles 
like a pro. Neither mouse has great buttons, 
but you can get used to them. 


If you have a high-resolution monitor, 
you should take a serious look at the E- 
Mouse, for its 400-dot-per-inch resolution 
makes it incredibly easy to use: with this 
magnitude of mouse resolution, who 
needs dynamic tracking? Positioning is ef- 
fortless and accurate anywhere on the 
screen: I needed an area 2 by 3 inches to 
cover a 1,200- by 800-pixel screen; in 


PC 


Mitsubishi's E- 
Mouse's 400-dpi base 
resolution makes it 
incredibly easy to use, 
and the gentle curves 
of its teardrop-shaped 
case fit the hand well. 
It handles smoothly, 
bus though its buttons 
work well, they're not 
as good as those found 
on other mice. The 
200-dpi (base 
resolution) Mitsi 
Mouse performs well 
mechanically, but it is 
not particularly 
comfortable to use. 


EGA I barely had to move my hand. The 
mouse is so sensitive that my tendency to 
grip mice showed up as a fluttering cursor. 
Once I relaxed, the cursor moved smooth- 
ly and surely. 

The E-Mouse’s case is made of high- 
gloss plastic like that of Microsoft. De- 
signed for extended work, it is teardrop- 
shaped, with gentle curves that fit the hand 
weil. it handles smoothly, but though its 
buttons work well, they're not as good as 
those found on other mice. They double- 
click well enough, but the effort is out of 
proportion with the rest of the E-Mouse. 
This would be a perfect mouse if the but- 
tons had a softer, sharper response. 

The E-Mouse can work with any 
Microsoft driver without losing its high 
resolution. Mice with dynamic tracking 
usually need to have their own driver in- 
stalled; in contrast, the E-Mouse works 
anywhere. 

The best things I can say about the ‘‘evil 
twin’ Mitsi Mouse are that it performs 
well mechanically and works well with 
Microsoft. It is not particularly comfort- 
able to use, for its wedge case is rounded 
toward the top, and my hand sought a rest- 
ing place toward the back, right over the 
rolling ball. In extended-use drawing, my 
hand just got tired of adapting to the shape. 
The Mitsi Mouse’s buttons always felt 
sluggish, lacking the sharp, crisp response 
of most other mice. They feature short 
travel, but feel hard and don’t double-click 
well—sometimes it took several tries to 
get double-clicking to work. 


1 had trouble with both Mitsubishi mice | 


when | installed them on COM 1, It seems 
that they expect to be connected to COM2 
on systems with two COM ports. If you 
want to use COM1, you need a /1 com- 
mand line switch to identify the port. Other 
mouse software automatically detects 
which port you're using, so | had little tol- 
erance for this quirk. 


MSC TECHNOLOGIES INC. 
Omnimouse 
PC Mouse II 


From the maker of the first mouse come 
two very different mice, the $149 PC 
Mouse II and $89 Omnimouse. Both rep- 
resent radical departures for the company, 
whose three-button design, optical tech- 
nology, and low wedge shape influenced 
the industry, setting the stage for the mar- 
keting debate that seems to have concluded 
this year. Perhaps these changes are sym- 
bolized by the company’s name change: 
what was once Mouse Systems has meta- 


morphosed into MSC Technologies. 
The PC Mouse II bears little resem- 
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MSC Technologies Inc. 
47505 Seabridge Dr. 
Fremont, CA 94538 
(415) 656-1117 


Ommnimouse 

List Price: $89 

Requires: | 1K RAM, RS-232C serial com- 
munications port, DOS 2.0 or later, 

GIACLE 676 ON READER SERVICE CARD 


PC Mouse I 
List Price: serial or bus version, with PC 
Paint Plus or Magician, $149, with Auto- 
Skeich, $179. 
Requires: tiK RAM. RS-232C serial port 
or empty 8-bit expansion slot, DOS 2.0 or 
later. 
ROLE STS ONFEADERSERVEECAD 
In Short: The two-button 200-dp (base res- 
olution) Omnimouse offers an average opto- 
mechanical design with heavy buttons, but 
sti two-button 200-dpi (base resolu- 
tion) optical PC Mouse fl features the im- 
provements of crisp response, a streamlined 
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NUMONICS CORP. 
Manager Mouse 
Manager Mouse 
Cordless 


The Manager Mouse and the Manager 
Mouse Cordless are identical in design and 
features; the only differences are the pres- 
ence (or absence) of a cord and the price 

the Manager Mouse sells for $109, or $129 
with Dr. Halo Hil; the cordless mouse lists 
for $179, or $199 with Dr. Halo Ill. The 


' Relalek 


Numonics Corp. 

101 Commerce Dr. 

Moni ile, PA 18936 
(215) 362-2766 


Manager Mouse 

List Price: $109; with Dr. Halo fll, $129. 
Requires: 18K RAM, RS-232C serial port, 
DOS 2.0 or later. 

CIRCLE $72 ON READER SERVICE CARD: 


Manager Mouse Cordless 

List Price: $179; with Dr. Halo lil, $199. 
Requires: 18K RAM, RS-232C serial port, 
DOS 2.0 or later. 

GIACLE 671 ON READER SERVICE CARO. 

In Short: Wheel tracking, three buttons, and 
a boxy design date these 100-dpi (base resolu- 
tion) mice. Manager Mouse does not track 
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two have remained largely unchanged 
since we reviewed them in 1987. Both 
mice have a boxy case and three small, 
slender buttons on a gently sloped front 
face. 

Unlike most mice, the Manager uses 
wheel tracking to detect and report mouse 
motion. At first these mice appear to work 
just like their rolling-ball counterparts, but 
the wheel design does have some quirks. 
The small plastic wheels slip occasionally, 
particularly on smooth surfaces, and diag- 
onal motion feels choppy. [ found it nearly 
impossible to duplicate the quick, easy, 


| fluid motion of ball mice with these wheel 
| mice; extended use in PC Paintbrush Plus 


really highlights the mice’s design defi- 
ciencies. 

To its credit, the Manager Mouse Cord- 
less points the way toward what a mouse 
interface should be: After all, how many 
other mice can you use on the other side of 
a room? The mouse is especially good for 
demos and teaching, where a cord would 
getin the way. | found it very easy to oper- 
ate, despite its wheels. The infrared sensor 
shows all mouse activity, telling you when 
you're out of communication range. All 
you have to do is remember to keep this 
mouse charged. 

If Numonics adopted the rolling ball, its 
100-dpi mice would be on a par with most 
others, but the choppy tracking of the 
wheel will break you. A slick new case for 
the Cordless, a roller ball, and a mouse 
pocket that doubles as a charger would 
make Numonics a major contender. May- 


The Manager Mouse 
and Manager Mouse 
Cordless offer the 
same design and 
features. Their wheel 
tracking design has 
some quirks, for the 
small plastic wheels 
slip occasionally and 
diagonal motion feels 
choppy. To its credit, 
the Manager Mouse 
Cordless points the 
way toward what a 
mouse interface 
Should be. 





Z-NIX 

Z-Nix Super Hi-Res 
Mouse 

Often when a product is named “*super,”” it 
sets you up for a disappointment. Unfortu- 
nately, Z-Nix's $95 Super Hi-Res Mouse 
is just such a product. It is unremarkable in 
design and execution, and | found it to be 
one of the least responsive mice of all we 
tested. 

The Super Hi-Res Mouse mimics Mi- 
crosoft’s older teardrop-shaped body, but 
adds a twist: instead of two buttons, it has 
three. The far-left button is shorter than the 
rest, which | suppose makes it easier to 
find, but it also means that you need to 
stretch to get at the most frequently used 
button. | 

Even with 340-dot-per-inch resolution, 
the Super Hi-Res Mouse felt sluggish, 
even sticky at times, as though the ball or 
rollers were catching on something. I in- 
spected everything and found nothing 
sticking, but the feeling persisted on a vari- 
ety of surfaces. A mouse pad helps, and Z- 
Nix should include one or improve its 
mouse’s mechanism. 

Menu software exists but is not really 
documented. The Lotus /-2-3 menu | test- 
ed was obviously not a finished prod- 
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San Rafael, CA 94901 

(415) 484-7101 

(800) 222-4723 (sales, outside CA) 

(213) 493-2516 Z-Nix sales office 

List Price: Bus or serial version, $95; with 
Dr. Hatolll or PC Paintbrush, $129.95; with 
TurboCAD, $149.95, PS/2 version, $89.95, 
Z-Nix Hi-Res Mouse, $75. 

Requires: 4K RAM, RS-232C standard seri- 
al port or 8-bit expansion slot for bus version, 
bus card (included with package), DOS 2.0 
or later. Serial mice come with a 9- to 25-pin 
converter. 

In Short: With a short third buton—a seem- 
ing bow to ergonomics—this 340-dpi (base 
Tesolution) mechanical mouse is sluggish and 


bulky; generally behind the times. 
| CIRCLE 670 ON READER SERVICE CARD | 
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Haven’t You 


Heard the News? 













A three-button mouse with a teardrop-shaped 
body similar to Microsoft’ s old one, the Z-Nix 
Super Hi-Res Mouse features a base resolution 
of 340 dpi. Unlike some other mice, the Super 
Hi-Res Mouse does not seem to glide 
effortlessly across a surface, feeling sluggish 
and even sticky at times. This feeling is 
diminished when the mouse is used with a 
mouse pad. 












= The Super Hi-Res 
Mouse does shine in 
Microsoft emulation, and 
it is accurate in tight 
drawing tests, although 
even with 340-dpi 
resolution, it felt sluggish. 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 


uct—a fact underscored by references to 
what an OEM could do with the menu soft- 
ware. Z-Nix should either perfect the in- 
cluded menus or eliminate them from the 
package altogether. 

The Super Hi-Res Mouse does shine in 
Microsoft emulation, and it is accurate in 
tight drawing tests. Nonetheless, this prod- 
uct lacks the polish in both design and exe- 
cution to be a top contender. PCr 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


Tom Stanton is a frequent contributor to 
PC Magazine. 





*Minimum quantity 500 reprints. 
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Some views on why the NEC MultiSyne 
There’s a lot more to the new MultiSync’ 3D monitor from NEC 


than meets the eye. Because instead of making one monitor for each 


AN graphics board, we’ve devel- 


oped a monitor that enhances 





the performance of the modes on 


practically any board. 





With its new microprocessor-controlled digital tuning system, 
MultiSyne 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 


boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 


Computers and Communications 





3D is the new monitor standard. 
CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14” non- 


glare screen on a tilt-swivel base, for more comfortable viewing. And, 





aS you can see, there’s even a full 360 degree design. 





The way we see it, MultiSyne 3D 





has dramatically raised the 





standards by which all other color monitors will be judged. 


aspera a epaiered Daammee oF EC Paras Cinrbeess (UMA! Oa 


For literature, call 1-800-826-2255. For technical details call NEC 


NEC 


Home Electronics (USA) Inc. 1-800-FONE-NEC. 
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A 





— 


buy. MultiSyne’ 2A. 





The first monitor that takes our award-win- 
ning multiple frequency technology and cus- 
tomizes it to the needs of the VGA user. 

MultiSync 2A is both affordable and uncompromised. And 


completely compatible with all VGA modes. In short, it performs 


brilliantly. But what’s equally important, it allows you to move 


effortlessly to the next major graphics standard: SuperVGA. 


All this in a monitor that gives you a 14" non-glare screen on 
a tilt-swivel base, for nearly 30% more viewing area than stan- 
dard 12” screens, and a new cabinet that’s not only functional but is 


designed to look as good from the back as it does from the front. 


MultiSync 2A. One super VGA monitor. 


Sede eae we EOD 
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_ introduces the best SuperVGA monitor you can 





buy. MultiSyne® 2A. 

The first monitor that takes our award-win- 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user. MultiSync 2A senses the software you’re us- 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x 600, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 
your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. 


NEC 


MultiSync 2A. One SuperVGA monitor. 
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The Speed of 
Lightning 


Keystrokes. Screen 
updates, All virtually as 
fast as the applications 
program. That's the result 
of REMOTE2™ error- 
checked, data com- 
pressed link. It won’t 
keep you waiting. 





The Cost-Efficiency 
of Scrooge 


Some programs want 
you to buy both parts-the 
calling program and the 
host program-even if 
you only need one. Not 
REMOTE? It comes in two 
parts-R2HOST™ and 
R2CALL™ Buy either. Or 
both. Whatever you need. 
And no more. 





MECHANICS BALL 
wavae 


me THE eo 


ee ee 
OPEN EVERY NIGHT 
I ae 


The Flexibility of 
Rubber Man 


R2HOST isn’t snobbish. 
It'll take a call from R2CALL 
from one of the Crosstalk 
Communications programs, 
from almost any other 
communications program, 
or from a communica- 
tions terminal. R2CALL 
connected with R2HOST 
does give you all of the 
power and features of 
REMOTE? including 
exact keyboard mapping 
and the ability to transfer 
files with error-checking 
even while an applica- 
tions program is running. 
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The Heritage of CROSSTALK® 


You'd expect a remote control program 
from the makers of CROSSTALK to be more 
advanced, We've been leaders in PC com- 
munications since the beginning of PC 
communications. 

That's REMOTE2's family tree. And 
it shows. 

Better, more convenient remote con- 
trol for almost any application you can 
think of. Support. Training. Collabora- 
tion. Branch office or home computing 
with a central PC. 

REMOTE2 essentially puts you in 
front of the remote computer. You have 
total control of the keyboard, DOS or 
any applications software. And what you 
would see on the remote computer's 
screen, you see on yours, Instantly. 

It also provides a wealth of features 
that make it more efficient and easier to 
use. A chat window so that you and the 
person at the distant computer can chat 
without disturbing the application that’s 
running. An integrated help system that 
provides help for wherever you are. A 
phone book of commonly used numbers- 
along with their communications settings. 
LAN and mainframe access, And an 
activity log. 

If you need to operate a distant 
computer by remote control, look at this 
one-REMOTE? From the makers of 
CROSSTALK. See your dealer or contact 
us for details. 


REMCTE2 


CROSSTALK COMMUNICATIONS 

1000 Holcomb Woods Parkway 

Roswell, Georgia 30076-2575 

404/998-3998 

A Division of Digital Communications Associates, Inc lees 
An NYSE listed company. For a copy of the annual report or 
further information call 404/442-4000, 


REMOTE? R'HOST and R°CALL are trademarks of Digital 
Communications Associates, Inc. CROSSTALK Is a registered 
trademark of Digital Communications Associates, Inc. 
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PRODUCTIVITY 





CADD PROGRAMS 
COME OF AGE 


If you think computer-aided drafting and design is only for engineers and mainframes, you’ re 
behind the times. Here’s how to put CADD to work on your own PC. 


new type of software is rapidly en- 
A tering the ranks of such estab- 

lished major categories as word 
processors, spreadsheets, and databases. 
Once the exclusive preserve of corporate 
engineering departments equipped with 
expensive mainframes and minicomput- 
ers, CADD systems have dropped both in 
price and computing requirements right 
into the environment of the office PC. Yet 
while many users could profit by using 
CADD programs, they remain largely un- 
known outside engineering circles. 

Spreadsheets offer an instructive paral- 
lel. When you saw your first electronic 
spreadsheet, you probably thought, ‘‘Gee, 
that’s a neat tool—but I don’t have a lot of 
applications for it.’”” But Lotus 1-2-3 long 
ago outgrew its roots in the accounting 
world. Engincers began using it to analyze 
their designs, home builders began using it 
to keep track of materials and construction 
costs, and doctors began using it to keep 
billing records. 

Similarly, while CADD has single- 
handedly revolutionized the architecture 
and engineering industries, you don’t have 
to be an engineer to reap its benefits. 
CADD is for everyone. And now that in- 
expensive CADD software can be had for 
less than the cost of a good word proces- 
sor, it has suddenly been thrust within 
reach of the average user. 

This PC Lab Notes will look at CADD 
from the perspective of the typical home or 
business PC user. I'll try to explain its ter- 
minology and basic concepts and show 
you some of the everyday situations where 
CADD can increase the level of your own 








productivity. Hopefully, that will be 
enough for you to decide that a CADD 
package deserves a place on the shelf right 
alongside your favorite spreadsheet or 
word processor. 

































LAB NOTES 

A look at how CADD can enrich your 

life—it’s not just for engineers. 

UTILITIES 

SMOOTH.COM lets EGA and VGA 

users browse through text. 

ENVIRONMENTS 

Programming with new data types is 

essential for the upcoming 80386. 
POWER PROGRAMMING 

A look at how the limits of the FAT file 

system will affect the future. 

SPREADSHEET CLINIC 

Calculate the term of a loan, gain User 

key functions in /-2-3. 

USER-TO-USER 

List filenames without editing, set your 

computer to do a certain task. 

POWER USER 

Speed up marking index entries; save 

all files in all windows. 

LANGUAGES 

Free up memory when debugging large 

programs, detect printer errors. 

PC TUTOR 

Adding support to hard disks, why 

EGAs don’t display wide borders. 

CONNECTIVITY CLINIC 

SRVCLOCK and NETCLOCK 

updated; a model for [BM’s HLLAPI. 








WHATISCADD? CADDis an acronym 
for computer-aided drafting and design. 
Simply put, it gives you a way to create 
precise sketches and pictures on your PC 
that are comparable to what a skilled artist 
or draftsman would create on paper using 
rulers, T squares, and other tools of the 
trade. CADD programs are similar to the 
mouse-driven paint programs made popu- 
lar by the Macintosh, but they lean more 
toward detailed, scaled images than free- 
hand drawings. 

With CADD you can whip up a quick 
diagram to include in a memo you're pre- 
paring on your word processor, create a 
scale model of your office to experiment 
with different furniture arrangements, or 
create a pictorial information database. 
One of the great benefits of CADD is that 
once you’ve done the work up front to cre- 
ate an image, you can go back and edit it as 
many times as you like without compro- 
mising its integrity. And CADD programs 
pack an arsenal of features that make edit- 
ing easy. 

Consider the steps that you would take 
to create a simple sketch of the floor plan 
of your house. You would start by select- 
ing a sheet of paper and choosing a draw- 
ing scale that would let you fit the entire 
plan on a single sheet. With CADD soft- 
ware, you go through the same process. 
Select a sheet size and a drawing scale, and 
the borders of the blank page are displayed 
on your screen. Unlike your hand draw- 
ing, however, if the entire page won’t fit 
on the screen, with CADD you can zoom 
out until it does or zoom in until you’re at a 
comfortable range, and then pan around to 
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reach different parts of the page. 

On paper, next you'd make an outline 
of the interior and exterior walls using a 
tuler or triangle to draw the lines straight 
and to make sure they intersect at right an- 
gles. With CADD, no straightedge is re- 
quired. To generate a line, you simply 
choose the LINE function from a menu 
and use your mouse to point to the spot 
where one end of the line should be an- 
chored. Then you'd either type in numbers 
indicating the length and direction of the 
line or you'd point to where the other end 
should fall. The CADD program draws the 
line between the two points. 

A number of standard CADD facilities 
expedite the drawing process. You can set 
up a grid of points spaced | foot apart and 
instruct the CADD software to ‘‘snap”’ the 
pointer to the nearest grid point. That 
makes short work of laying down a series 
of precisely positioned parallel and per- 
pendicular lines. Once the outline of the 
house is roughed in, you can refine the grid 
to one point every 4 inches and zoom in on 
each room to add finer detail. And if a line 
is accidentally misplaced or drawn to the 
wrong length, you can erase it simply by 
clicking on it with the mouse or by in- 
structing the program to trim the line back 
to its intersection with another line. 

With the floor plan complete, you'll 
want to add some dimensions to show the 
size of each room and the overall length 
and width of the house. This is where 
CADD really shines. It already knows the 
lengths and locations of the lines you’ve 
created, so when you select any two 
points, the CADD program calculates the 
distance between them and displays it in 
the units and scale you specify. And thanks 
to a feature known as associative dimen- 
sioning (which permanently ties the di- 
mension you just created to the two points 
you indicated), the dimension is automati- 
cally updated if you later return and stretch 
the line to add 3 feet to the length of the 
room. 

As a final touch, you might add a few 
lines of text to indicate the square footage 
and the name of each room. CADD pro- 
grams let you enter text in the style, size, 
and color of your choice; then you can 
paste it into the drawing. Some CADD 
programs will even calculate the square 
feet for you. You'd finish up by saving the 
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final product to disk where it can be re- 
called for editing later. As you become an 
experienced CADD user, you'll find that 
you’re sending your sketch to be printed 
while the other guy is still trying to pencil 
over his mistakes. 


PUTTING CADD TO WORK CADD 
programs are good for much more than 
generating house plans. We all know that 
often a simple sketch is the best way to 
convey an idea, and CADD lets us put a 
picture in place of a thousand words. Now 
we can have the best of both worlds, since 
word processors are being designed to in- 
corporate CADD graphics. 

WordPerfect, Version 5.0, has done a 
particularly complete job of bridging the 
gap between traditional! word processors 
and desktop publishers by offering the 
ability to include graphics as well as text in 
word processing documents. Given a pic- 
torial bitmap image stored on-disk, Word- 
Perfect will bring it in, let youresize it and 
move it around, and wrap words around it 
in such a way that there’s no collision be- 





ike other specialized fields, the 

CADD (computer-aided drafting 
and design) world has developed its own 
terminology. Some of it was handed 



















only on mainframes and minicomputers; 
the rest of it was added after the technol- 
ogy was adapted to PCs. To help you 
leam something about its phraseology, 
here’s a short glossary of key CADD 
terms that will let you hold your own 
when CADD buzzwords are being shot 
back and forth like so many arrows. 
Associative dimensioning A feature that 
ties dimensions to specific pieces of ge- 
ometry in such a way that when the ge- 
ometry is changed, the dimensions auto- 
matically change with it. 

Attribute Intrinsic information that may 
be attached to a drawn object for pur- 
poses of data storage and management. 
For example, a window on an architec- 
tural drawing might be artributed with 
the text string ‘'3 x 4”’ to designate its di- 








SPEAKING THE CADD LANGUAGE 





down from the days when CADD ran * 








a 


tween graphics and text. It even includes a 
small library of useful clip-art images to 
save you the time of coming up with them 
from scratch, 

What WordPerfect doesn’t give you is a 
way to create these images from within it- 
self. The program can, however, import 
files in a variety of graphics formats and 
convert them into its own native .WPG 
(for WordPerfect Graphics) format. One 
of the formats it supports is known as 
.DXF, which is a neutral file format devel- 
oped by the makers of AutoCAD that is 
supported by most PC CADD vendors. 
Hence, if you need a graphic for WordPer- 
fect 5.0 and have aCADD system, you can 
draw your picture, save it as a .DXF file, 
and read it straight into your WordPerfect 
document. 

Many desktop publishing programs 
also support .DXF files. WordPerfect will 
even import AutoCAD files directly, with- 
out intermediate translation to .DXF. If 
you're involved with desktop publishing 
or graphics-oriented word processing even 
in a small way, CADD is your ticket to at- 







mensions as 3 by 4 feet. 
Through the process of attribute ex- 
traction, the information attached to this 
and all other windows in the drawing can 
be gathered and written to an ASCII file. 
Once stored in an external file, the infor- 
mation is typically used in a list of mate- 
rials or manipulated by a database pro- 
gram. 
CADD (computer-aided drafting and 
design) Also the name for an entire cate- 
gory of computerized drawing programs. 
CAM (computer-aided manufactur- 
ing) The technology by means of which 
manufacturing needs are fulfilled by 
computer. One example of a typical 
CAM application is using CADD sys- 
tems to produce the tapes needed to drive 
numerically controlled manufacturing 
and inspection machines. 
CIM (computer-integrated manufac- 
turing) The integration of CADD and 
CAM to achieve the goal of completely 
automating factories. 
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tractive documents and lively graphics. 

CADD can help in other areas, too. 
How many times have you decided to rear- 
range the furniture in your office and 
reached for a tape measure for help in 
matching potential arrangements to the 
size of your workspace? Maybe you’ve 
even gone so far as to cut out paper models 
scaled to match the size of your desk, ta- 
bles, and chairs, then toyed with different 
combinations of orientation and position. 
If so, you're a perfeet candidate for 
CADD. 

Most CADD programs will let you grab 
an object with the mouse pointer and drag 
it around the screen. To take advantage of 
this in laying out an office area, you'd sim- 
ply set up a rectangle scaled to match the 
length and width of the room, then create 
another rectangle for each item of furni- 
ture. To keep them straight, you might la- 
bel each item with a simple line of text de- 
noting its size and function. Then move 
them around at will. If two items won’t fit 
when placed end to end along a wall or 
wedged together ina comer, you'll see the 


Digitizing tablet A peripheral input de- 
vice (usually accompanied by an elec- 
tronic pen or puck and menu overlays) 
that allows drawing operations to be se- 
lected and performed off the screen rath- 
erthan on it. 

.DXF (drawing exchange file) .DXF is 
a neutral file format developed by Auto- 
desk, makers of AutoCAD, that is suit- 
able for the exchange of 2-D drawing 
files between CADD programs. 
Hidden-line removal The process of 
hiding lines on a wireframe model that 
would be obscured by surfaces closer to 
the eye. thus producing the visual effect 
of a surface. 

IGES (Initial Graphics Exchange 
Specification) IGES is a neutral file for- 
mat established by the American Nation- 
al Standards Institute for the exchange of 
2-D or 3-D drawing files. 

Layering The act or method of dividing 
the elements of a single drawing among a 
number of individual pages, or layers. 





overlap on the screen and save the useless 
labor of trying to muscle the real pieces 
into position. And when you’ve found a 
satisfactory arrangement, you can save it 
to disk for next time. 





= Landscaping calls for 
planning ahead. And a 
CADD program is perfect 
for the job of preplanning 
and experimenting. 


Another place where you might put 
CADD to work for you is in landscaping. 
If you're like me, you like to work in the 
yard, planting trees and shrubs and adding 
touches of greenery to increase the visual 
appeal. But if you go about it in a random, 
unplanned fashion, the results look hap- 


This technique is widely used for organi- 
zational purposes. Layers may be visual- 
ized as cellophane cells that, when 
stacked on top of one another, make up a 
complete picture of the drawing. 
Panning The act of moving the window 
fepresented by the CRT screen around to 
view different portions of a drawing. 
Plotter A high-quality graphics output 
device consisting of a two-dimensional 
mechanism that drives one or more col- 
ored pens across the surface of a sheet of 
Paper to produce a rendering of what ap- 
pears ona CRT screen. 

Shaded rendering A means of display- 
ing an object in which surfaces are col- 
ored and shaded to produce a visually re- 
alistic effect. 

Snapping A means of automatically se- 
lecting coordinating points when creat- 
ing a drawing. For example, if endpoint 
snapping is activated, the user need only 
indicate a point anywhere on the line in 
order to select the endpoint of the line. 








hazard. If there’s anything worse than 
spending an afternoon digging a hole for a 
tree in dry, sun-baked earth, it’s digging 
another hole for the same tree when it 
doesn’t look right where you first put it. 

Landscaping calls for planning ahead. 
And a CADD program is perfect for the 
job of preplanning and experimenting. 
CADD lets you play what-if with pictures 
the same way a spreadsheet lets you play 
what-if with financial data. I have a 
CADD drawing file with the outline of my 
house, yard, driveway, sidewalks, and the 
street that borders my front yard sketched 
in. When I begin a new landscaping pro- 
ject, I try out my ideas on the screen before 
investing a penny in materials or digging 
the first hole. If I don’t like what I see on 
the screen, I tinker with it until I settle on a 
satisfactory scheme—or until I decide to 
scrap the idea altogether. And when I do 
decide on a plan, I make sure to save it 
along with the master drawing file so that 
the changes are documented. 

One of the many ways that CADD 
helps in such projects is by maintaining a 























The CADD program will automatically 
determine which end of the line is closer 
and snap the screen cursor to it. 

Solid modeling A means of representing 
an object as an unambiguous mathemati- 
cal solid rather than as a wireframe or 
surface model. 

Surface modeling A means of represent- 
ing an object as a collection of bounding 
surfaces. 

Symbol A picture that can be inserted 
into a CADD drawing at the location, 
size, and angle of the user's choice. For 
example, a graphic depicting a window 
can be stored as a symbol and used in 
multiple instances on the elevation of a 
house. Symbols are also called blocks. 
Wireframe A method of representing an 
object by showing only the lines and 
curves that constitute its edges. With this 
technique, the cye must supply its own 
interpretation of the model to achieve the 
impression of surfacing. 

—Jeff Prosise 
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symbol library. A symbol is a picture that 
can be inserted into a drawing as many 
times in as many places as you like. Sym- 
bols save time when a number of identical 
objects are to be placed in a drawing. The 
CADD program lets you create the object 
once, save it as a symbol, and call it back 
whenever it’s needed. 

Thus, if you’re working on a landscap- 
ing plan, forexample, you might construct 
a circle with lines emanating from the cen- 
ter, representing a shrub. You then save it 
as a symbol and simply paste it into the 
drawing wherever a shrub is needed. The 
same symbol can double as a tree if you 
simply scale it up by a factor of 4 or 5 when 
you recall it from the library. Most CADD 
programs will let you shrink, expand, and 
rotate a symbol prior to placing it. 

Most professional CADD users devel- 
op custom symbol libraries of their own. 
An architect, for instance, will create a 
symbol library that includes objects such 
as door swings, water closets, bathtubs, 
sinks, and windows. After drawing each 
item once, he never has to draw it again 
unless he wants to change it or make anew 
one that’s a slight variation on the old. 

Symbols needn’t be limited to small ob- 
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jects. An entire drawing can be converted 
into a symbol and pasted on top of another 
drawing. Thus, if there’s a standard form 
you want to use on each of your draw- 
ings—such as a border with your compa- 
ny’s logo or letterhead—you can make a 
pattem out of it by saving it as a symbol. 
Then each time you start a new drawing, 
you can retrieve the pattem from disk and 
add it to the new file. 


BEYOND SYMBOLISM The use of 
symbols isn’t the only way that CADD lets 
you reduce the amount of time spent dupli- 
cating geometric shapes. Any object or 
group of objects you draw can be selective- 
ly mirrored, copied, or moved to another 
location. Objects can also be duplicated in 
rectangular or circular arrays. 


The classic example of how generating | 


a circular array can save time is the con- 
struction of a gear. Each tooth of the gear is 
composed of identically connected arcs 
and lines joined to the inner circle that 
forms the circumference of the gear body. 


Creating each tooth individually in the | 
proper orientation would be an enormous | 


task. But with CADD, all you need to do is 
draw one-half ofa tooth, mirror and copy it 


CADD HARDWARE REQUIREMENTS 


any prospective users believe that 
setting a PC up for serious CADD 
work requires megabytes of RAM, a 
hard disk, an expensive graphics card, a 
math coprocessor, a digitizing tablet, a 
plotter, and a souped-up 286 or 386 ma- 
chine running at 12 MHz or better. 
*Tain’t necessarily so. While outfit- 
ting your machine with all of the above 
will give you the most awesome CADD 
system on the block, not all these items 
are required to get up and running. Many 
CADD systems will run acceptably with 
aplain old CGA video card or a Hercules 
monochrome card. An EGA has suffi- 
cient resolution to tackle ail but the most 
complex designs. Megabytes of RAM 
can be great, but many CADD programs 
can’t use anything beyond 640K. 
Plotters are far too expensive to con- 
sider unless you’re preparing for high- 


volume production work. A standard dot 
matrix or laser printer suffices for most 
purposes. A mouse is often as good as a 
digitizing tablet, and many CADD pro- 
grams even allow for input to come en- 
tirely from the keyboard. 

And as for the 286 or 386 CPU— 
well, it helps, because CADD programs 
are necessarily graphics-intensive, and 
graphics-intensive means computation- 
intensive. But like most other products, 
CADD software will run on an 8086 or 
8088, though with a commensurate sac- 
rifice in speed. 

The one item you shouldn’t be with- 
out for CADD work is a numeric co- 
processor. CADD programs rely heavily 
on floating-point calculations and thus 
benefit directly from dedicated math 
hardware. AutoCAD is one of the few 


packages that require a coprocessor. If 





to make the adjoining half, then duplicate 
the resulting tooth in a circular array. 

You can also set upa CADD drawing to 
serve as a visual database. Using a process 
known as attributing, information can be 
attached to individual objects or symbols 
in a drawing and later extracted and trans- 
ferred to an external ASCII file. There the 
information is typically used in a list of 
materials or imported into a database pro- 
gram such as dBASE Ill or Paradox. 

Consider, for example, the possibility 
of setting up a graphical point-and-shoot 





= Most CADD programs 
will let you shrink, 
expand, and rotate a 
symbol prior to placing it. 


database to store information about the | 
members of your staff. You could start by | 
sketching up a quick organization chart, 
with each staff member’s name occupying 


you opt to go without one, expect a ten- 
fold decrease in drawing performance. 
Circles that pop instantly into view with a 
math coprocessor installed are slowly 
painted on the screen a pixel at a time 
without one. There's a substantial penal- 
ty to be paid in productivity when a draw- 
ing takes 60 seconds to regenerate rather 
than 6. 

I consider a minimal CADD hardware 
configuration to consist of a hard disk, a 
graphics card and a compatible monitor, 
a mouse, and a math coprocessor. Some 
programs require a hard disk; others 
don’t. An EGA and a relatively fast ma- 
chine are recommended but not required. 
Anything more should be justified by the 
complexity of the task at hand or by 
heavy use, and anything less may make 
CADD more of a hindrance than a help. 
—Jeff Prosise 
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abox. To each box you could add informa- 
tion such as job title, years with the compa- 
ny, and area of expertise. This additional 
information would be put in the form of 
unseen text attributes, which would be dis- 
played only when you specifically asked 
for them. With some CADD programs, 
you could design your system so that click- 
ing ona box would bring up a display of all 
recorded information for that person. Or 
you could use the program’s attribute ex- 
traction feature to generate a snapshot per- 
sonnel profile of your entire organization. 


3-D CADD CADD isn’t limited to pro- 
ducing two-dimensional pictures and 
drawings. Many of the CADD programs 
available for the PC are capable of model- 
ing objects in full 3-D. Each point on the 
object is assigned x, y, and z coordinates, 
and the viewpoint representing the posi- 
tion of the operator’s eye within the frame 
of the model can be shifted to show the ob- 
ject from any angle or distance. A simple 
cube that looks like a square in a 
2-D drawing takes on added impact when 
viewed from a point in space that shows 
three of its sides. 
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A BUYER’S GUIDE TO CADD 
SOFTWARE FOR THE PC 


here are two distinct classes of com- 

petitors in the race to bring high- 
power CADD software to the PC: those 
costing roughly $500 and less, and those 
costing up to $3,000 and beyond. 
Among the lower-cost entrants belong 
such impressive performers as Generic 
CADD and Drafix 1 Plus, which give 
you modest power and utility at a humble 
price. In the upper-price echelons, prod- 
ucts like AutoCAD, Cadkey, MicroSta- 
tion PC, and VersaCAD battle for market 
share. While all are useful packages in 
their own right, they’re targeted more for 
the corporate user buying CADD soft- 
ware with company dollars than for the 
nontechnical user. 

For home and business use, you're 
just about as well off with an inexpensive 
CADD program if you buy carefully and 
match its features to what you want to do 


with the software. The under-$500 prod- 
ucts generally perform as well as their 
higher-priced counterparts but offer few- 
er features. That’s fine if you have no de- 
sire for the built-in power of an AutoCAD 
or for its expandable AutoLISP program- 
ming capabilities, but don’t expect a low- 
end product to accommodate such refine- 
ments. 

You’ll find a thorough and useful 
suite of reviews of low-cost CADD pack- 
ages in the article ‘“‘Upwardly Mobile 
CADD,”’ which appeared in the Decem- 
ber 8, 1987, issue of PC Magazine. 
High-end products were examined in PC 
Magazine in “Expanding to New Di- 
mensions,’’ August 1988. 

As in purchasing software of any 
type, it pays to look before you leap 
when you're ready to make the move to 
CADD.—Jeff Prosise 











Figure 1: The screen shot above shows a plain sketch of a floor plan generated in 
AutoCAD. A 3-D rendition of the same floor plan using AutoShade is given in Figure 2. 


But what really brings an object to life 
is its transformation from a simple wire- 
frame model to a lifelike shaded rendering. 
An object in wireframe form is represented 
only by the lines and curves that define its 
edges. A wireframe cube, for example, is 
composed of 12 lines, and all 12 can be 
seen from any viewing perspective. With- 
out adding the ability to remove hidden 
lines, there is no masking of the lines that 
lie behind surfaces positioned closer to the 
eye. By contrast, a shaded rendering 
shows the surfaces that make up an object. 
Surfaces that are obscured by other sur- 
faces are thus hidden from view, and sur- 
faces that are visible are shaded according 
to the intensity and relative position of an 
unseen light source. 

Some CADD programs with shaded 
rendering capabilities even offer perspec- 
tive viewing, in which all parallel lines 
converge at an infinite point on the hori- 
zon. With perspective applied, an object 
loses the clinical drawing-board look and 
seemingly springs to life. In terms of visu- 
al realism, shaded renderings drawn in 
perspective are the best that PC-based 
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CADD systems can currently offer. As re- 
cently as a few years ago, however, shad- 
ed images were beyond even many of the 
powerful mainframe computers. Higher- 
performance computing engines and im- 
proved computer graphics algorithms have 
made shaded renderings possible at all cost 
levels. 

Most rendering programs are sold sepa- 
rately from their parent CADD programs. 
AutoShade, for example, is an add-on that 
accepts AutoCAD drawing files and pro- 
duces shaded renderings from them. Cad- 
key markets a Solids Synthesis package 
that generates detailed shaded images from 
Cadkey drawing files. 

If a simple 2-D sketch helps to get your 
point across, a 3-D shaded rendering will 
really drive it home. The screen shot in 
Figure | illustrates a plain sketch of a floor 
plan generated in AutoCAD. Figure 2 
shows the same plan displayed as a 3-D 
wireframe in AutoShade, with the lines de- 
fining the walls extruded into surfaces. 
Figure 3 shows the entire scene displayed 
as a shaded rendering on an EGA video 


adapter. 
The difference is clearly dramatic. The 





Figure 2: The same floor plan (shown in Figure 1) displayed as a 3-D wireframe model 
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in AutoShade, with the lines defining the walls extruded into surfaces. 
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Figure 3: The entire floor plan displayed us a shaded rendering on an EGA video 
adapter. The shading makes it easier to imagine what the final product will look like. 


| 3-D wireframe image makes it much easier 
| to visualize what the final product—in this 
| case the interior of a house—will actually 
look like. The shaded image helps even 
more, Given additional time, the model 
could be developed in much finer detail 
and even embellished with doors, win- 
dows, and furniture. The only limit is your 
imagination. 


MORE-EFFICIENT CADD After be- 
coming acquainted with a CADD pro- 
gram, there are a number of steps you can 
take to make your work more efficient. 
CADD doesn’t stop at helping you create 
drawings; it also helps you organize them 
and use the information in them. 

One of the ways CADD helps you orga- 
nize your drawings is by implementing the 
concept of layering. Imagine a drawing 
not as a single sheet of paper but as a verti- 
cal stack of clear cellophane pages. If 
you’re developing plan-view drawings for 
atwo-story house, you might draw the first 
floor on one page, the second floor on a 
second page, plumbing on a third, heating 
and air-conditioning ducts on a fourth, di- 
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We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS, 


“Right now, PROCOMM PLUS is 
the definitive telecom program 
and the one | personally use 
and recommend.” 


John C. Dvorak, 
columnist, PC Magazine 


People who review software have 
avery tough job. They see hundreds 
of new programs every week. But 
the ones who have seen the new 
PROCOMM PLUS communicahons 
software are doing more than writing 
fave reviews about it. They’re getting 
personal. They're using if atwork and 
athome. 


Maybe it's because PROCOMM 
PLUS is So easy fo use I's “intuitive’’ 
Or perhaps it’s because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
five help, 16 terminal emulations 
with keyboard re-mapping, 12 file 
fransfer protocols, a ne Se 
dialing directory, and advanced host 
mode with electronic mail. 


But one thing is for certain. If 
PROCOMM PLUS is the personal choice 
ofthe people who review software, 
you can be sure that PROCOMM PLUS 
is right for you. 


it's fime you got personal about 
PROCOMM PLUS. Ask for PROCOMM 
PLUS at a dealer near you. Of call 
314-474-8461. 


Thank You. 


DATASTORM 


DATASTORM TECHNOLOGIES, C 
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mensions on a fifth, and notes on a sixth. 
Stack them on top of each other, and you 
get a complete picture. But pick any one 
page out of the stack and you get a clear, 
uncluttered view of what’s on it. 

CADD drawings are structured the 
same way. When you work with CADD, 
you draw on one layer at a time and switch 
back and forth between layers to develop 
the drawing fully, The layer you’re draw- 
ing on is known as the current, or active, 
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layer. CADD programs generally let you 
display one layer, all layers, or any combi- 
nation of layers at one time. Layering 
helps you keep the discrete elements of 
your drawing separated without having to 
keep them in separate drawing files. 
Figure 4 shows how one house plan 
was broken into layers in the early stages 
of development. The first layer holds the 
outline of the walls, the second-layer sym- 
bols represent the swinging and sliding 


THE CADD REVOLUTION 


lhe impact of computer-aided draft- 

ing and design on the fields of archi- 
tecture and engineering can be compared 
with the impact of the Industrial Revolu- 
tion on American industry. It has perma- 
nently changed the way we do business, 
so that a company that doesn’t upgrade to 
take advantage of recent advances in 
computer technology is doomed to fall 
behind the rest in terms of efficiency, 
productivity, and product quality. The 
tush is on as design houses make the tran- 
sition from drafting board to computer 
screen and factories both domestic and 
foreign race to implement the latest in 
CIM (computer-integrated manufactur- 


| ing) technology. 


In the old days, architecture and engi- 
neering izations relied upon rooms 
full of draftsmen bent diligently over 
drafting boards to produce blueprints of 
their designs. Their pri tools were 
the T square, the triangle, and the lead 
pencil. Look at what’s around you—a 
building, the floor plan of your kitchen, 
the ‘sheet metal box that houses your 
computer, or the desk that stands in the 
comer of your den—and you'll notice 
that everything is primarily composed of 
straight lines coming neatly together at 
very precise angles. 

Before any of these objects existed, 
they were carefully laid out on a drawing 
board. Chances are, the designs were 
changed—sent ‘‘back to the drawing 
board’’—many times before they were 
ready to be transferred from the drawing 
board to the manufacturing floor. If you 
blow the dust off an old drawing, you'll 


often see spots where the paper is almost 
worn through as a result of so many era- 
sures. 

The same idea of crafting and recraft- 
ing a design is still followed today, of 
course, but the drawing board is rapidly 
becoming as much a relic as the slide 
rule. With CADD, drawings are pro- 
duced on the CRT screen in far less time 
than it would take on a drawing board. 
Changes are made much more easily and 
leave no messy eraser marks or smudged 
pencil lead. And drawing files are stored 
safely away on-disk, where they can be 
retrieved undamaged years later and re- 
produced on paper with the aid of a plot- 
ter. Better still, drawings produced elec- 
tronically can be zipped across the 
country in minutes over conventional . 
telephone lines, climinating the once 
costly and time-consuming process of 
shipping paper drawings from one loca- 
tion to another. 

CADD even helps in the post-design 
phase. Some CADD systems can elimi- 
nate the drudgery involved in analyzing a 
design by automatically calculating the 
area of a floor plan or the mass centroid 
of a mechanical component. Output 
needed to drive a numerically controlied 
lathe or milling machine to shape a part 
from raw metal can be generated directly 
from the part model on-screen. And con- 
cise material lists'‘can be derived from a 
complicated assembly drawing simply 
by invoking a data extraction feature sim- 
ilar to the reporting functions commonly 
found in database programs. 

—lJeff Prosise 
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Figure 4; These screen shots show how one house plan was broken into layers 
in the early stages of development. The first layer gives the outline of the 
walls, the second: laver symbols represent the swinging and sliding doors, 
and the third layer adds the text that denotes the size and function of each 


room. 


doors, and the third layer adds the text that 
denotes the size and function of each 


room. 

One of the quickest ways to increase 
your CADD productivity is to take advan- 
tage of macro capabilities the program of- 
fers. CADD macros are like those com- 
monly found in spreadsheets and word 
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niet 


processors in that they let you record and 
play back sequences of keystrokes or 
pointer movements to eliminate needless 
manual repetition. 

High-end CADD packages such as 
AutoCAD go even further and offer their 


own programming languages. AutoLJSP is 
a CADD-specific implementation of the 








LISP language that lets you customize 
AutoCAD by building your own program 


| files, which are executed like commands. 


If you need a capability not already built 
into AutoCAD-—maybe a function to draw 


| a box, or to draw two parallel lines a cer- 


tain distance apart with a single com- 
mand—you can create it yourself and 
make it a part of the package. Working 
better and faster is working smarter, and 
working smarter means increasing your 
productivity. 


PORTABILITY One of the problems 
you're likely to encounter if you deal fre- 
quently with CADD is that of transporting | 
files produced by one system to another. 
Unfortunately, all CADD programs cur- | 
rently on the market use proprietary file 
formats. You can't, for example, create a 
drawing file with Generic CADD and then | 
read it directly into Cadkey or VersaCAD. 
Nor can you go the opposite direction, 
sending a Cadkey or VersaCAD file to be 
interpreted by Generic CADD. 

The solution is to use what are called 
‘neutral format”’ files as a vehicle for 
drawing exchange between systems. The 
economics behind the idea of neutral files 
are easily demonstrated. If the vendors of 
six different CADD programs had to sup- 
ply translators that would enable them to 
import drawing files fromeach of the other 
five, a total of 30 different translators 
would have to be written. If a new product 
came along, chances would be slim that 
the other vendors would rush to support it. 
But if all the CADD programs possessed 
the ability to read and write files in a com- 
mon neutral format, then each would have 
an established link with the others. Then 
each vendor need supply only a single 
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ERASE — Erase arrays and dealiocate their RAM 
SYNTAX: ERASE arrayname {,arrayname)... 
arrayname = name of existing array to erase 


ous Statements 


BEEP—Beeps the speaker 
SYNTAX: BEEP 


DATA — Store constants for use by READ statement 
SYNTAX: DATA constant [,constant)... 
constant = any numeric or string constant 


DEF FN — Create a user-defined function 

SYNTAX: DEF FN name [(variable 

[. variabie]...)]=expression 
name = any valid variable name. This name with FN 
in front of it becomes the function name. 
variable = an argument to the function. When the 
function is called, it is replaced by the 
corresponding value. 
expression = defines function result. 


DEF SEG — Define the current segment 

SYNTAX: DEF SEG [=segmenjj 
segment = a numeric expression from 0 to 65535. 
Default BASIC's data segment. 


DEF USR — Give location of assembly language 
subroutine called by USR function 
SYNTAX: DEF USR{[n] = offset 

n=0..9. Identifies USR routine. Default 0. 


DEFINT — Define variables as integers 

SYNTAX: DEFINT Jetter [-lefter ) (,/etter (-/etter }]... 
letter = define variables beginning with this 
letter as integers by default. Type-deciaration 
characters (%,|,#,$) can override this definition. 
letter-letier = define variables beginning with 
this range of letters as integers by default. 


DEFSNG — Define variables as singie-precision 
(see DEFINT) 


DEFDBL — Define variables as double-precision 
(see DEFINT) 


DEFSTR — Define variables as string (see DEFINT) 


DIM — Set dimensions of array variables 

SYNTAX: DiM arrayname (subscripts) [.arrayname (sub- 

scripts))... 
arrayname = name for the array 
subscripts = comma-separated list of numeric 
expressions specifying array dimension maxima. 
Minimum for array dimensions is 0 uniess changed 
using OPTION BASE statement. An array can have a 
maximum of 255 dimensions. 
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KEY — Set or display the soft keys 

SYNTAX: KEY ON/OFF/LIST — or — KEY n,string 
ON = first six characters of soft key values displayed 
on 25th line 
OFF = soft key values not displayed. Line 25 does 
not scroll even with KEY OFF. 
LIST = list full 15-character vatues of soft keys 
f= function key number (1..10) 
string = string assigned to KEY n (up to 18 
characters) 


LET — Assign value to variable 
SYNTAX: [LET] variable = expression 


MID$ — Insert one string into another 

SYNTAX: MIDS(string, start (, length }) = string2 
Start = 1..255. Character to begin insertion. 
length = 0..255. Number of characters from string2 
to insert. Defautt all characters in string2. 


OPTION BASE — Set minimum value for array subscripts 
SYNTAX: OPTION BASE n 
n=1or0. Default 0. 


RANDOMIZE — Seed the random number generator 
SYNTAX: RANDOMIZE (number — or — RANDOMIZE 
TIMER 

TIMER = seed generator with current time 

NOTE: If number is omitted, BASIC prompts for a 

random number seed. 


READ — Read values from DATA statements 
SYNTAX: READ variable [, variable)... 


REM — Insert nonexecuting comments in program 
SYNTAX: REM string 


RESTORE — Control which DATA statements used by 
READ 
SYNTAX: RESTORE [line] 
line = line number of a DATA statement. Default 
first DATA statement in program. 


SWAP — Exchange values of two same-type variables 
SYNTAX: SWAP variable1, variable2 


—Neil J. Rubenking 
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translator that allows his system to go back 
and forth between its proprietary format 
and the agreed-upon neutral format. 

There are currently two neutral file for- 
mats in widespread use: .DXF and IGES. 
.DXF and its ramifications have already 
been discussed in conjunction with Word- 
Perfect 5.0. IGES, the acronym for Initial 
Graphics Exchange Specification, is a 
more encompassing standard established 
by the American National Standards Insti- 
tute for the exchange of 2-D or 3-D draw- 
ing files. IGES is almost universally sup- 
ported by mainframe CADD vendors and 
enjoys growing support among PC-based 
CADD vendors. 

To transport a drawing file from Cad- 
key to AutoCAD using the .DXF format, 
you would simply call the drawing up in 
Cadkey, save it as a .DXF file, then go into 
AutoCAD and read in the .DXF file. Theo- 
retically, you would see the same drawing 
in AutoCAD as you saw in Cadkey. In 
practice, you will have a certain amount of 
touching up to do. Regardless of their 
claims, different CADD vendors support 
.DXF and IGES transfers to varying de- 
grees. Moreover, there is an inevitable de- 
gree of mismatch between the entity or 
data types in the respective formats. One 
CADD program may support eight differ- 
ent line types, for instance, while another 
supports only five. These inconsistencies 
often result in translation errors. But even 
if transfers are not fully effective, a 95 per- 
cent success rate is better than none at all. 


NEW FRONTIERS CADD is largely 
an outgrowth of advances in the wider field 
of computer graphics. As technology is 
further refined and hardware continues 
down the path toward higher performance 
for less money, you can soon expect to see 
PC-based CADD systems that rival what 
runs today on $80,000 engineering work- 
stations. The next move will be to true sol- 
id modeling, where part geometry is repre- 
sented as an unambiguous mathematical 
solid rather than by edges or surfaces. 
Real-time graphical simulations are not far 
away, either. 

CADD is no longer restricted to use 
only by scientists and engineers. CADD 
programs have flowed into the mainstream 
and are ready to be classed as *‘commodity 
items,’’ along with word processors, 


spreadsheets, and database programs. The 
next time you need pictures, think about | scientific origins. Pc) 
CADD. And when you think about |} ___SESE 
CADD, think of it as a means to an end, | Jeff Prosise is a contributing editor of PC 
not as a prototypical tool with little or no 
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Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 3° 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete II 
plus 
Peachtree Data Query fl 


JUST 
$298 


SAVE $100 


With PDQ I Enhanced You Can 
© Create on-screen inquiries to display data 
© Present date in line or bar graphs 
© Use any of over 20 pre-defined reports 


© Modify pre-defined reports and seve 
the formats 


© Create your own reports and save the 
formats 
© Transfer accounting information to 
spreadsheet and database programs like 
@BASE HI® and Lows 1-2-3° 


And Morei 


A Recent Survey by the 
American Institute of 
CPAs Reports More 


Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 





Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 


hen it comes to accounting software, oo one offers you more for 

your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Compiete™ II is our premier business accouotiog system. 
Designed and soid as a $5,000 accounting system, the latest version of 
Compiete Il represents a vastly expanded and greatly improved package 
that sells for an unbelievabiy iow $199. Find out what over 250,000 
satisfied users already know — 00 other accounting system offers so much 
for so little. 

And oow, for busioesses who want to make the most of their 
accounting informatlon, Peachtree’s Doubie Bonus Bundle gives you 
Peachtree Compiete II Accounting pius its own custom reporting tool, 
Peachtree Data Query I™ Enhanced. The Doubie Bonus Bundle includes 
both systems — reguiariy priced at $199 each—for just $298. That’s 

savings of $100" Either way, Peachtree offers you the most accounting you can get for your software 





aie Compiete Il is a comprehensive accounting system deveioped to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accouoting efficiency: 

© General Ledger © accounts Payable © Inventory © Fixed Assets 
© Accounts Receivabie © Invoicing © Job Cost © Payroll 

And Peachtree Compiete Il is designed using the latest software innovations, like fuli-coior 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We've expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Compiete II's error handling is quick and easy, with plain English messages and 
Suggestions. Context-sensitive Smart HELP is on-line, all the time. And as always, Compiete II 
comes with the most thorough documentatloo—a separate quick-start Instaliation Guide, 
Accounting Primer, seven-voiume Reference Library, and extensive on-iine tutorials on each 
moduie — all at no extra charge. 

Now you can extend the power of your Peachtree accounting to inciude custom reporting 
and analysis, and save even more money! Order the Doubie Bonus Bundle and you'll get 
Peachtree Compiete II, pius Peachtree Data Query II Enhanced, for just 5298. 

PDQ iets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuabie information from all eight Peachtree Compiete [I modules. PDQs simple, clear approach 
gives you maximum controi and flexibility. You tell PDQ what informatioo you oeed, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it—on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just mioutes, thanks to all new user instructions and on- 
line practice sessions that iead you through the system and build confidence as you go. With 
Peachtree’s Doubie Bonus Buodle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Compiete II and PDQ II with a toll- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) anda 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you're not satisfied, 
you can return your package within 30 days for 2 prompt refund. That's the Peachtree Software 
promise. A $25 restocking fee applies to all returns. 

Peachtree Compiete II: the Business Accounting System for just $199, and Peachtree's Doubie 
Bonus Bundle for just $298. Elther way you iook at it, Peachtree Software saves you money. Order 
today! 

HARDWARE SPECIFICATIONS: Requires PC/ MS-DOS version 2.0 oF higher with 384K of usable memory (512K required with DOS 3 3) and a 
Minimum 10 MB hard disk For use with the IBN® PC, PC XT. PX AT, Personal System/2™and compatibles. 3 Ya" media optionally available. Not 
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Psyrotl 
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And More! 


To Order by Mail Add $12.50 Shipping and Handling’ 
(In Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
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SMOOTH 


SCROLLING MEANS 


EASY READING 


Text browsers usually scroll in whole-line increments, blurring the words you re trying to 
read. SMOOTH.COM lets you navigate through your files without a jump. 


f you've ever tried to read a file by 

TYPEing it to the screen and toggling 

between the Pause and another key, 
you know why text-browsing programs 
like BROWSE (Utilities, March 25, 1986) 
and DR (August 1987) are popular utili- 
ties. Yet for reading a file, these and other 
browsing programs share one disadvan- 
tage with word processors: their minimum 
vertical increment is a full screen line. 
Scrolling a full line at a time is a big 
enough jump to blur the words you’re try- 
ing to read. That’s what makes SMOOTH 
.COM so desirable. 

Among the many untapped treasures of 
the EGA and VGA is the video adapters’ 
ability to scroll the display smoothly, one 
scan line at a time. Each full character line 
actually consists of several scan lines—14 
for the EGA and 16 for the VGA. By con- 
trolling the scroll rate in increments of 
successive scan lines instead of full charac- 
ter clumps of 14 or 16 at once, SMOOTH 
.COM creates an effect similar to the one 
caused by increasing the frame rate in a 
motion picture. Charlie Chaplin’s actions 
look jerky on the screen because the early 
silent-movie frame rate of 18 frames per 
second is not enough to fool the eye into 
seeing continuous motion. Modern projec- 
tions of 24 frames per second capture more 
intermediate steps in the action, and the re- 
sult is a smooth motion picture. 

In addition, SMOOTH gives you full 


navigational control of both scrolling | 


speed and direction. You can also freeze 
the screen or flip past whole pages at a 
time, so you don’t lose any of the flexibili- 
ty of other browsing programs. 





GETTING SMOOTH The easiest way 
to obtain a copy of SMOOTH.COM is to 
download it from PC MagNet, as ex- 
plained in the sidebar ‘‘SMOOTH by Mo- 
dem.’” SMOOTH. ASM, the assembly 


language source code, and SMOOTH | 


.BAS, a BASIC program that will create 
SMOOTH.COM when you run it, are 
printed here and are also available via PC 
MagNet. 

The syntax for SMOOTH is 


SMOOTH filespec [/W)[/Snn][Cmnm] ) 
The only required argument for SMOOTH | 


is the filespec, which is the filename (plus 
any additional drive and path information 
required) you wish to browse. Once this is 
supplied, SMOOTH will start scrolling the 


| file on-screen. The Up Arrow and Down 


Arrow keys set the scrolling direction. 
PgUp and PgDn flip a screenful at a time, 
and the Home and End keys take you di- 
rectly to the start or end of the file. Pressing 





s SMOOTH gives you 
full navigational control 
of both scrolling speed 
and direction, and lets 
you flip past whole 
pages at a time. 





the Spacebar at any time freezes the screen 
so you can stop and think. Any subsequent 
keystroke will restore the scrolling motion. 
Hitting the Esc key exits SMOOTH and re- 
tums you to DOS. 

You can use the Plus and Minus keys as 
accelerators to control the scrolling speed. 
Repeatedly pressing the Minus key (or just 
holding it down) will slow the scrolling 
rate until it stops altogether. The Plus key 
does the opposite, increasing the speed un- 
til it becomes equivalent to scrolling a full 
character line at a time. Alternatively, the 
scrolling speed can be chosen by pressing 
one of the number keys. Zero brings 
SMOOTH to a standstill, and ] through 9 
steadily increase the rate. 

The three optional switch parameters 
let you customize SMOOTH’s operations 
without awkward DEBUG patches. The 
/W switch strips the high bit before dis- 
playing the text; this is necessary for view- 
ing WordStar document files. The /C color 
switch is followed by a decimal number 
for the display attribute. The number for 
the desired color is calculated by the fol- 
lowing formula: 


Color = Foreground color + (Background 
color * 16) 


You can find the listing of the colors and 
their numbers in a BASIC manual (under 
the Color statement) or just experiment un- 
til you find a combination you like. If you 
have acolor system and you don’t add the 
color switch, SMOOTH uses the default 
color 23, which is white lettering (7) on a 
blue background (1). 

The /S parameter sets the initial scroll- 
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ing speed. The value you enter for nn rep- 
resents twice the number of scan lines that 
are to be scrolled on every cycle. A speed 
of 1 means the text is scrolled 2 scan line 
at atime. (Since there is no such thing as 2 
scan line, a speed of 1 is implemented by 
scrolling | scan line every other cycle.) 
The default speed of 3 translates into 1'2 
scan lines scrolled per cycle, which is ob- 
tained by altemately scrolling one scan line 
then 2 scan lines on each cycle. The halv- 
ing of speeds when they're translated into 
scan scrolling rates effectively doubles the 
sensitivity of speed control. The actual lin- 
ear speed corresponding to a given number 
may vary somewhat with processor speed. 

The best way to implement the desired 


switch options is with a batch file. For ex- | 


ample, to read WordStar documents, us- 


PRODUCTEIVITY 


ing yellow characters on a blue back- 
ground, at the slowest scrolling speed of 


one, you could make a batch file called | 


S.BAT, containing the one line 
SMOOTH %1 /W /C38 /S1 


Then, viewing a file with your custom set- 
tings is as easy as entering 


S filename 


SMOOTH supports any alphanumeric vid- 
eo mode of any row-and-column combina- 
tion, including the popular 43-line EGA 
and 50-line VGA modes. There are no re- 
strictions on what kind of file you can 
view. Browsing a .COM or .EXE file, of 
course, will produce a nonsensical display 
except for embedded text messages. For 
that matter, viewing any non-ASCII text 


i 
| 
| 





file, including word processor documents 
that include formatting commands, may 
not yield what you expect. In terms of 
working, however, there are very few ca- 
veats to observe: pop-up TSRs like Side- 
Kick will not work properly with 
SMOOTH because SMOOTH manipu- 
lates the CRTC (cathode-ray tube control- 
ler) registers directly. For the same reason, 
PrtSc won't work normally. 


HOW SMOOTH WORKS §As!J indicat- 
ed previously, the EGA uses 14 scan lines 
and the VGA uses 16 scan lines for each 
character line. The EGA and VGA also 
have a PRS (preset row scan) register, 
which controls at which scan line of the top | 
character row the display will begin after a | 
vertical retrace (see Figure 1). This register 
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How SMOOTH Works 
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In the scrolling example, the fifth scan line of the 
second logical line (offset 80) in the video buffer 
Is traced on the screen. (1) The Start Address 
register points to the start of the active page, the 
character to be used in the upper-left:-hand corner 
of the display. (2) The ASCII vatue is used as an 
index to the appropriate scan-line font descnptor. 
(3) The row scan counter ts pnmed with the value 
of the Preset Row Scan register. This occurs only 
once per screen refresh at the start of refresh. 

(4) The row scan counter is used as an index to 
the font descriptor. (5) The individual pixels of the 
scan-line font-descriptor bytes are traced on the 
phosphorus of the monitor. 









Preset Row Scan 
register 













Row Scan Counter 
register {4) 





Note that each character in the video buffer aciually 
has an attnbute pair. but for illustration purposes they 
were omitted. | 


i _———————e 


Figure 1: This illustration shows the start of a screen refresh right after a vertical retrace. 
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syntax: pac 


Je) 1024 
? 


? 
1 


BISPATCH_KEY 
DISPATCE_CHT 


OISPATCH_TABLE 


Le 408, Sex, od S18, 470, 4r6, 305, ODM, OCR, AEN, AAI 
$- 
EXIT,  UP_ARROW, DOWH_ARMOW, PGUP, FGUE, 
Eno_tey, SPKCH_BAR, SLUS, NISUS, PLUE, KINUS 
ris 


gaz ge ggge 


DISPATCE_END 
’ 


: 
F 


cr,  EPACE,| SPACE, EPACE 


i 
"3 


' 
MAIE 





“SMOOTH 1.8 (C) 1009 B1ff Commuicationa Co." 
2° Micheel J, Meffard*,CR,LF,LF 


CR, LP, 
€R,LF,°PC Magooice *,B08,° 


osyntex: enoors  {ilaapes Leet ann} cme), CRLF 
mn Bpeed; 


© Wordote: oo 
as *,24, 2504 


QU § = corr: 
CR, LF,LF, “$°, CTAL_S 


Not snough memory$° 
cRequires Ege/Vgos° 
“Pile pot founds” 


VIDEo_BecmENT 
INDEX” SNGHEMT 


vegue ~~e gyvavsunge 


“tee: Pgdn, frees ends Sec to Exit- CW, UF 
se faatets < 5 elower; Space bar © pauses; (8-9) © opecd> 
SIGHT 


mam Color", CR, LF, LF 


isn 


cw 
nov 
nov 
wt 
nov 
a 
OV 
nov 
aD 
nov 
nov 
nov 
my 
Ist 
wov 
Ivt 
ow 
az 
cH 
am 
cH 
m 
Kov 
wov 
ivr 
nov 
CHP 
a” 
Est 
er) 


ue 


ax, 408 
ES, Ax 
Ax, Seen 
AM, 1A00E 
188 

AL, 1AM 


oR 
BL,? 
arrow moos: sit 


GET_CRT_WODE 


ERROR_N9O 
Es:0vTe PTA [878],8 
GET_CRT_MOOE 


IALL otring operations forverd. 
iAllecete 12@n nf memory. 


Exit with measage if not enough. 


jStack to top nf code eegnent. 
Bee 2nd O45 for line indices. 
sPoint to IU date area. 


iMake sure tero video psge. 
sGet dleplay ists. 
#Punctine supported? 

#1f co, not VGA; check Baa. 
38iea, soncohrcme) VGAT 


yeo, 
18ise, gees van? 
#2f yeo, OK 


AM, 120 
aL, 168 


7@et BOA infarmatioo. 


DX, OFFSNT WOT_EGA_VGA 
BL, 188 


$e therw an EGA? 

f1f eo, oxit with seoaage. 
Ie EGA active? 

11f yee, continue. 


ies, sxit vith sessege 


OFFSUT COPYRIGHT sDispley copyright onde eyntax, 


rive ETEING 


?ERAORLEVEL = 1 
(continues) 





SMOOTH.ASM: The source code for SMOOTH.COM. Use a macro assembler to assemble it then link, and then EXE2BIN it to create the .COM file. 


is normally set to 0 so that the entire top 
character row is displayed. (Character 
scan lines are numbered from top to bot- 
tom, starting with 0.) If this register is suc- 
cessively incremented from 0 to the maxi- 
mum (13 for an EGA, 15 for a VGA), 
however, the display will progressively 
start one scan line lower in the top row, and 
the text will appear to move up slowly. 
The PRS is register 8 of the CRTC reg- 
isters. During the vertical retrace process, 
the CRT electron gun is tuned off and then 
moved from its last pixel position in the 
lower-right-hand comer of the display to 
the top-left-hand corer, where it starts a 
new screen refresh. The video hardware 
has a row scan counter that keeps track of 
the current character scan line that is to be 
painted on the screen. This counter is pre- 
set to the value of the PRS register after ev- 
ery vertical retrace is completed. The row 
scan counter is used as an index to the font 
descriptors of the current character that is 
being scanned so that the appropriate row 
of pixels will be illuminated. (A character 
occupies only 1 ASCII byte in the video 





buffer. The font descriptors for the particu- 
lar character consist of as many bytes as 
there are scan lines and are stored in a sepa- 
rate part of video memory. For more de- 
tails on how this works, see the discussion 
of FONTEDIT in PC Magazine’s Septem- 
ber 13, 1988, issue.) 

When the CRT electron gun finishes 
tracing a scan line of a character row and 
reaches the right-hand side of the screen, a 
horizontal retrace occurs and the row scan 
counter is incremented. The next scan line 
of the same character row is then traced. 
When the row scan counter exceeds the 
last scan line of a character row, it is reset 
to 0 and the next character row is traced in 
the same top-to-bottom manner. This con- 
tinues until the screen is filled. Then anoth- 
ef vertical retrace occurs and the whole se- 
quence occurs again. 

If the PRS register is nonzero (only a 
bottom portion of the first character row is 
displayed), then with a normal 25-line dis- 
play the bottom of the screen is finished off 





with the balance of the top part of the 26th 
line. This whole screen-tracing cycle hap- 


pens, incidentally, at a speedy 60 times per 
second. 

SMOOTH uses a very simple two-part 
loop that first checks for a keystroke 
(which it processes if one is waiting) and 
then adds one-half the speed value to the 
value of the PRS register. To see what oc- 
curs, let’s step through the process, assum- 
ing a speed value of 2 (which SMOOTH 
translates into an addition of 1 to the PRS 
register). With each iteration of the loop, 
the PRS is incremented and the display 
moves up one scan line. The first character 
row appears to scroll slowly off the lop of 
the display at the same time as the 26th line 
begins to scroll on. This continues until 
only the last scan line of the first character 
row is displayed and all but the last line of 
the 26th is at the bottom. 

On the next iteration, the first character 
row wants to disappear altogether and the 
second row wants to become the first, or 
top, display row. Another increase of the 
PRS will accomplish this, because the 
PRS cannot exceed the total count of char- 
acter scan lines. Thus, the PRS acts as an 
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@ UTILITIES 


SERT_SwITCS: 


SAVE SPEED: 


cK_ca 


TERNIMATE 
AL, AX [ 495] 
a 


GET _coLs 
STATUS _REG, DAE 
VIDED_EBEGnEMt, 989588 


GET_coLs 
ATTRIGUTE, 178 


Ax, 88: (40%) 
CRT_COLS, AK 


$288 §ER995252 99593 3 


ax, 
CRT_LIME, AX 


8 


BH,2 
Ax, 11354 
ion 


BR 


Cx,E 
SCAK_LISESA2,CK 
DL 


z 


DN, DN 
DISPLAT_SOWS,DX 


PRODUCTIVITY 


pBait. 


pRotrleve CRT_MODE. 


128 ende mwas? 

1If yea, defoulte. 

fla mode hua? 

1If yee, contisoe. 

$iee, use color ettribute. 
Are we in coe or cole7 
HIf yee, done here. 

Siee, chenge to cose. 


GET_REFa 


inetrlece CRT_COLS 

1 and 

#Poubi. ne TF attribute 
3 ond seve. 


save iine iength. 
Get fent information. 


iDoubie acan Linss/cherecter. 
3 and 
1Adjue' charecter rows. 


Store rows en ecrsen. 
Retrieve ecrson width. 
1 Timee rows 

3 equals CRT lsngth. 





worasties; (5 epsed er fe calor evitchee. 1 


SETE PTR [SI-31,8 


AL, CR 
PAXSE 
AL, SFH 


athe. MASK, TPH 
aL, 

csc 
DECIMAL_INPUT 
ON, bH 

AX, @CAX_LINGEx2 


ScAx SPEED, Sx 
SSORT NXXT_|wITCS 


aL, oc 
NEXT swiTCH 
DECIRAL_INPUT 
SL, SL 

NEXT SWITCH 
ATTRIGUTE, SL 
SERT_swITcs 


}Peree the comand Line for Ellespes: 


yosneneecees, 
PARSE: 
WEXT_PARSE: 


LEADING_$$D1 


PIND_2ND1 


nov SI, 1s 
Lovas 


cur 
aa 
mu 


AL, SPACE 


DEC 


y 
i 


BYTE PTR [SI-i],8 
, IDBBH 


PETER EEE 


SL, ATTRIBUTE 
SET_BORDEX 


4 pf Baty 


DX, SISPLAT_ROWS 


,OFFEBT CoprerantT 
CX, COPT_LENGTA 


AK, OES 
lon 


HPoiot to comand line. 
1G0t_@ byte 
Ie it cerriege return? 


SCROLL_PAGE: 


iff yee, dose here ae cioweneaecbcasewecte caret ccecaceecesss 


1Te@ it ewltch deiieiter? 
312 ne, seat Ls beds 
:Blee, AXCIIX it cut. 

10et the ewiteb character. 
yRoke enre it‘e oot CR 

7 #0 we don’t go past end. 
1Cepiteiias. 

pe it owe? 

31f not, check “s°. 

i£les, we will etrip high bat. 


Exits 


sre it ba 
31 mo, check *c*, 
jElse, get apeed request. 


WOVE, PAGE: 


13f greeter then masirun, 

1 tee mexioue, sise use reqieet. 
1Get seat ewltch. 

ite it ceor 

TIf po, next etch 

18lse, get coior r 

322 bleck on bleck, ekp. 


sElee, eave color requeet. 
iMext ewltch. 





1Poist te command llne egein. 
300k B 
wading dellmiters. 


3Perse 

‘TERWINATS 1 
31f ASCILS Teeched, done. 

MAIS. 
rAdjuet polster. 


iPind and of flisapec. 
iff pone white epace, continue. 


oe 
;AXCTT2 fileepec. 
iopen file for reading. ‘ 


31 fail, exit wlth sessege. 
1Bles, eave handie. 
1Rend 32x. 


3Clwar tha ecreen by vritios 
3 the CRT Inogth / 2 vorde 


3 with epacee of ettribste. 


jadd border with eame ettribute. CK_SPSSD1 


;Place cureor in middle of row 
3 of display. 


PLUS: 
20_SPXED: 
pave file pointer. 

ieieplay copyright 

} wlth ettribute. 


STORK _SYRXD: 
SIHNB RAND: 





nov 
Now 
IRT 
nov 
nov 
Nov 
oun 
ow 
m 

DD 
XOR 
nov 


NEXT_COPT 
ar sPetrieve file polster. 


sP,sP 
ADVANCE 


1Us8 SP es line flls poanter. 
iWrite flret line. 
3Beve CRT end. 


118 there e@ heyetroke ready? 
11f no, ecroll the page. 
181ss, get the koyetroke. 
3X sot number, check functions. 


iBles, change epecd te number. 
1Seve sums registers. 


AL, AW 
DI, OFFGET DISPATCH_KET 
CX, DISPATCS_CRT 

SCANS 

ax sRestore registers. 


or 
skip keyetrohe if no netch. 


#8can code in 
jeheck dlepetch ‘able. 


INPUT 
cx,t #81e8, lnok np eubrout ise 
sx, orrent, DISPATCS_ENS 


tear 
SCROLL 
SHORT INPUT 


1 end preceee command. 
Scroll the page. 
18eat input. 


eenenas} 


$2, PILE RANDLE 
AM, 388 ~ 

2in 
SA,CRT_LINE 
$I, CRT_STANT ;Point to current viaible page. 
AX, BCAH_LINEDA2 iif current acen line is mori 
AKL a then helf of character ecen 
CURRENT_BCANK2, AX + iizes, move to n 

WOVE_PAGS 

BI, 8k 

br, Dr 

CX, CRT_LEN 
c8,8X 

cx,1 

Aa, ATTOISUTE 
AL, AL 

bs 

DS, VIDEO _SEGMERT 
novew 


CX, BX 
ex,1 
STOSN 
DB 


iRetrieve fils hendle 
3 end cleee the flls. 


1Value to be need en leet tine. 


Move the active page to page §. 


3Cleer the last line. 


sPeturn to @ normai ecen line of 
2 xBre and en Effeet of xerc. 


Bx, 8X 
x, cx 
BST_CRT 
AL, BL sBorder back to bleck. 
SET _SORDEN 

Ox, BISPLAr_sows #PUt corsor en hotten of ecrseo. 
Up @ lise ec ecreen won't ecrol) 
1 with new 00S prompt. 


;BRRORLEVEL nero. 
ineturn to Dos. 


1 Shat followe ie the heyboerd functione. 


* gy down? 
CX_BPEED kip end ge check spesd. 
CX"PAGE de e fuli page diepleyed? 
ARKou_EnD 1If so, lgnore. 

sx yRlee, wove fiie polnter up 
PAGE_UP 3 diepley rove plue ose. 
DIAXCTIOR, Down yChenge ecroll direction to dam. 
SEORT CX_SPSSD Check if epeed ie sero, 


DIAXCTION, UP 1Are ve elreedy ecroiling up? 
CX_BPEED { yee, skip end ge check epeed. 
HOVE_DOWH niece move fiie pointer to 
DIRECTION UP : bettom ef page; directine down. 
SCAX_SPEID,@ iIf scroii epaed ocn-aero, 

rnp 


3 done, elee locrsene by one. 


}Iecreese scsE epeed by one 
3 ecen Llne unlsee eirzedy 
AX, 5CAX_LINBBA2 : maalwum epend. 
STORE_SFEED 


AX, SCAM_SPSED 
ax 


¢ epeaed of sero (atetionsrt). 
SCAX_BPEXD. AX 


(SMOOTH.ASM continues) 
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PRODUCTIVITY 


38 wEW_PMOE sso + moved down. Eero net result 
SIRECTIOR, DOWN 1Are we ecrolliog oppoelte of CALL PAGE_uP ? Same ae ignore, 
REVEANS_UP 1 poge request? If yee, reweres. WEW_PAGS_EWD: RET 
CX_PAGE’ Zee, io m full pege dispteyed? 


rovr_EwD , igmers igeneresnats| para ese soeeoerer Cate. ae mametd 
= nove file pointer to top 1 OUTPUT: BX = Dieplay rove + 1: JAE eet if not @ full pege 3 

PAGE_UP 1 Of page. Jowseeeee annem en nenne=: = 

cx_PicE pRetrieve page leogth. Cx_PAOE: 8X, DISPLAY_ROWS Retrieve rows on ecreen. 

DO-PAGE_UP Can we page up ¢ full page? t rouble for word index. 

PARTIAL_PAGE s1£ no, pertial page. ite thers 8 full pege? 

bo write t1f alreedy heme, skip. iPreserve resulte: 
DO_PAGE_UP: PACE_UP iMlee, move te top of prev. pege. JROturA SX = rows, 
DO_LWAITE: WRITE_Down iwrite the page. Pile pointer pReatare flage. 

SSONT PGUP_END 3 ende np beck et bottom xe done. 


REVEAME_UP: 1If tall page continue, | fe came 
2 @lee wee partied page. 
PARTIAL_PAGE 3 aeons: oad 
PouP_eND 11f elready home, ignore. a oP Indes beck one line. 
$2, LAST_LINE 78ine, retrieve leat line. or Lae 
PAGS_UP iMove up Page. CR_BACKWARD 
WRITE Dow jsrite thet pi ax Continue uotal requested lines. 
wove_Ur gMove file atest back to top. PAGE_UP 


DIRECTION, Down yAre we ecrolling oppesite of feen-- anno nenernneneneces. 
REVEANE_OW 1 page request? 1f yes, reverse. 1 INPUT: $M = Sumber of lines to write 
SEW_PAGE . move to next pege. 
1Point to CRT start. 
sEnd of f11e7 
MOVE_DowN move to bottom of page. 
wEW_PAGE “y next page. 
MOVE iMove file peieter back to tep. iContioue uotil requseted lines, 


wRITE_ESDr 
iMove to econ lise rera. 
Are we scrolling opposite of ia 7 
1 page request? rf reverse, sce ut AX, SCAM LINESS2 metrieve ecan lines tines tvs. 
ie a full page dieplayed? 8X, CURRENT _SCAMe2 iMeteieve current ecen line 2. 
HIf yea, contioue, eles ignore. DIRECTION Bown 2AKe we scrolling down? 
SCHOLL, pow z1f yee ecroll down. 


TAre wo elready howe? 8X,SCAN_SPEED iBlee, ecroll np; add epeed. 
rTf yee, igno: SK, AX au wrep? 
iKize, retriewe last line. SCHOLL IT 31f no, display new ecan iine. 
Rove up the number of lines cx_FILE en tare we et eed of file? 

+ curreotly displeyed. cxlent_Ur ?2f ne, continue 
Sxcan me, Move to last ecen line. 
1Srite the firet page. 8x 
iicrolling down? SHORT ECROLL_IT 
rif pe, done, 
iBles, move file pointer to top. k_CRT. Sx, AL isubtract scat lines, 
AX, CRT_LISE ;Retriave CRT line length, 
CST_START, AN rMove CRT etart to nest lise, 
sWove dove notil bottom reeched. cH_trt ENO Check if end of video memory. 
pare we ecrolling opposite of mov STORE_FLAG,1 ririte « new line. 
i page request? If yes, revorne. AGVAXCH 
2 rhetrieve last iine. CRT_END, DI pSave sew CRT end, 
DO_END: WO_WRITE Top of lest pags and write. 
SSORT CK_WEVERSE heck if f1ie pointer correction 3 CURREWT_SCANGI, 8% ;Btore new eceo line. 
cH,crt START ;Program registere to 
SPACE_SAM: ee S0it untii keystroke ready SuT_cRT 3 Rew CRT etert end ecan line. 
165 
SPACK_BAR 
AL, SPACS 11 epace ber, eat keystroke. - 8X,SCAN_SPEXD tBeroll down; eubtrect speed. 
SPACE_END z Qt scROLL_IT If not weep, diel new 
AX jMiee, add scan linee. 
ae yAre we st home position? 
SPACH_EWD: a i2f no, continue, 
se x iElee, set sceo line to sero. 
SSORT BECHOLL IT 


CR_CRT_OS: CX_CRT_OTANT Check if etert of vidwo nemory. 
iMove to scat iine sero, SY,LASE_LINE sSetrieve last line, 
sReturn with number of linea bal sDecrement fiie poister 
3 displayed, sP i line start indes. 
ttero fleg if elready home, CH_BACKWARD iMove file painter np one line, 
nov OI, CRT START Point to etert of CRT, 
STORE_FLAG, 1 38rite the line at top. 
Write ¢ full plne one CALL LINE! 
1 line to die; oMP 3 #8et new ecen Line. 





g ae 


38 


Src FLAG,! 
WRITE_PMOE oo a-revnnnecen: 
+ Scroll woppert aubroutinea, 


i 


gs 


CH_PAGE move up @ fci1 page plue one. CCRT = jRetriews bytes in CRT line. 
oH ihetriswe currant CRT stert. 
PAGE_UP 320 it offset of sera? 
LAST_LIWR, ST 11f no, mowe down one line. 
ewe file pointer. 

rve date eegnent. 

CH_PAGE rhowe down a fuli page. to top 
1 Of video memory. 


Rag 


1Get pege else, 
ave. iPestors regieters, 





STORE_PLAG,® Move down the page request. 
WRITH_PAGE adjust fer estre line. 
cx, 8x 1Save lines moved. 1Store ee new cet end. 
CK_PAGE Sih 
ax + END, ;Move CRT and up one line. 
SHORT_PAGE spec. CHT_RTANT, AX rMove CRT etert up one Line. 
8x iMies, move up. page plus ons. a 
PACH _UP 
wai tE_pown iAnd write the page. wewenccenee. eenseny 
CK_PILE_MND Or,CRT_Es0 Retrieve current CRT ond. 
WEW PAGE END Di, THINTY_W 
AM, cAH_Lrwesed sChange ecan line to laat line. cHLEND 
uM sr lee, eave file pointer 
CURRENT _GCANX2, AX ps end date eegnent. 
S1,CRT_START tMove page down to etert 
DIDI 1 of video memory. 
Por ebort filea, Nove 
} up the sumber of iis: 





(SMOOTH ASM continues) 
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Amtis here. 
tS about time. 


— Set ornate sa — 
{| Business . ... 
eg Updates November 12 


The dear of the 


Ss Graphical [nterlace 


3 A New Look Those nec rrigyt 


le machine 


k 





Reepsines IBM ST PS’? or compatihte 


stile displays, MS/DOS 20 or huh. 


All of us want beautiful, professional- checker. Search and replace. Cut, copy 

looking results from our word processing. and paste. Headers and footers. Undo 
But who has time for the processing? functions. Context sensitive help. And 
Who has time to manipulate columns much more. 

and margins, align paragraphs, justify Ami even gives you a choice of ways 

lines, tinker with leading, insert graphics — to write. 

and wrap text? In Draft Mode, you can put your head 
Lets face it. Writing is hard enough down, get your words into the computer 

“SSS without having to as fast as humanly possible and worry 
»\\ struggle with formatting about formatting later. 
4\ when youre finished. Layout Mode, on the other hand, 

*~) _ Well,nowyoudon't _ gives you instant onscreen formatting, 

Hy have to. with automatic spacing, fonts, special 

Because now theres __ effects and all the other things we 

a word processor that lets you create mentioned at the top of this ad. 









your words and your If you'd rather not 
page layouts atthe #== Se = do any designing, you 
same time—as one 5 iA don't have to. Because 
intuitive train of oO Amf comes complete 
thought. </ with 25 pre-designed 
While making the #4 style sheets. 
entire process easier, iD You can use them 
friendlier and more right out of the box. 
accessible than you Modify them. Or 
ever dreamed create your own. 
possible. — You can integrate 
Also a whole lot attains 6» wextand gaplits. 


faster. Import both from 
In fact, Ami is designed to save you —_ other programs. And admire your docu- 
about three quarters of the time—and — ments from four fully editable page views. 


effort—you're currently spending on There's no time like 
everything from simple letters and the present. 
Tmemos to presentations, reports and Ami is the next generation in word 
multi-column newsletters. processing. Yet it sells at a price that 

For people who do Windows. —— would make your grandparents nostalgic. 

And people who don't. om = — 

With its WYSIWYG screen display, power- == == —— 
ful use of frames and interactive dialog ¥ <2 nth 25 predesiqned style 
boxes, Amf looks a lot like a desktop = “ane ony ute ad 
publisher. __— practically nothing. 


But its actually a serious word proces- Just $199 suggested retail. 
sor that makes the most of the Microsoft® Buy it by March 15, 1989 and you'll 
Windows environment. pay under $150. No kidding. 

(If you don't have Windows, don't worry. Wed be happy to tell you more about 
Aruntime version is included with Amf.) Amfand where to buyit. 

Ami gives you everything you need to All you have todo is call. 
process words quickly. Like complete and But hurry. Time's wasting. 
efficient keyboard commands (or mouse, For the dealer nearest you, 
if you insist). A 180,000-word spelling call Samna at 1-800-831-9679. 


Am is a trademark of Samna Corporation All other trademarks and copyrights are acknowiedyed SAMITOMRAR 5600 Glenridge Drive, Atlanta, GA 30842 (404) 451-0007 
CIRCLE 131 ON READER SERVICE CARD 


PRODUCTIVITY 
# UTILITIES 


xd ie sGet next byte. 
BS, VIDEO_SEGHYNT jAdjuat if next byte cu efter 
Kovsw LIMES. } complete line te evoid double 
Ds 2 a apacing. 
e 

cK end: ERD LINGO: 


wormennretettesenny 00_TAB: :Seve counter. 
CR RACRWAZA? CALL GOT_INDEX Set file pointer to sadjuet column counter. 
sus AX + previous line. €x,7 1Get bottom thrve bit, 
,OPPSET PILE SUPPER ;0Ut of range of buffer? 4 7Adjuet. 
BACRWARD_EXD 30 no, done here ex 
st i 04 preaerve regiatera PAD SPACES: iMove to next tab poaition. 
AN 


rRearranga buffar and read ce 
i 4n pravious 30K of file. CX, AN sAdjuat counter. 
sr REXT_LIRES ;Mext byte if last column. 
SI, THIRTY x pAdyuet fale painter. 
RAC RWARD: BI: LAST_LINX) al jSave last line. 
= = PAD SPACES: AL, SPACE yapace character. 
cx_BIspLay: OTORE FLAG, 2 tare ve to write it to acreen? 
CK_ora_eno iif no, reture. 
WRITE_VIEW: STOsH f write CX epac ttraBute. 
CK_OISP_EWD; 


ruse 
MoV DS, INDXX_SEGNENT j8econd 64K is used for i moss ame: ane eeene. ney 
MoV AH, 081 | 8F | } andes of line isngth. chs * iu df file end. 


+ Somes 5 
€x_PILe_ exp: 81, PILE en : 

SOT_PILE_ ord 
PILE £80, OPFCET PILE SUFFER * (THINTY_X * 2) 
wor_PiL6_enp 


No interrupts 
KoxTLOBTAL: Rait for horiacntal trace WOT_FILG_ENS: 
3 @O wit] catch verticel 
HO@IZONTAL 1 retrace at atart. 
WERT ICAn: AL, DX Wait for vertice) ratrace. 
ALA } Theas twa aubroutines reed either the next or previous 38K byt 
VEXTICAL Bo eoronncennnancereneceenn == 
ox,6 Point to CRT indee regiater. FORWARD: xOR ex, cx i8ero in high half; Hove file 
Mov OX, THIRTY _X 1 pointer forward 30x. 
AL,S 3indes to preset row scan. sus LAST_LINE, OX jAdjuat daat line 36K. 
OX,AL CALL «—- MOVE_POINTEN 
ox s Nov SI,OPFaeT FILE SUPFER + TEIRTY_K 
8x,1 ;Convert ecan line timea two MoV DI,OPPSET FILE iMove aecond half of buffer 
AL, BL } to ectual acan line (dav 2). CALL «=—- MOVE_ SUFFER to firat haif and read 38x. 
OX, AL nov cx,-T imove file pointer back. 
ack to indee register. sec ox 


8x, 0o8ce ret video offeet, i nov 8X, PILS_HANDLE 
nov AM, 6201R imove file poioter via Dos. 
yBack to indee regiater. rer 21m 
yRide cursor by aetting rer 


+ CRT end. 
x, 22 iMeve pointer back 3 


Mov OX,- (THIRTY_X * 2) 

ptnterrupte back en. MOVE_FOINTEX 

SI,OFPSET PILE_SUFFER aWove firat helf of 
iAddrmss hss tr ba ¢ivided by 2. DI, OFFSET PILE THIRTY_K ; buffer to ascond. 
iMost e@ignaficant byte. MOVE SUFFER i sPreaerve eetra aegnent. 

cs 

Es 
WWrate it. Ox, Sz Save file pointer. 
cxyzuterte® e2 yMove 15x vorda (30x bytea). 

od 


SET_ADDRESS: 


iWeet indee. 
DX, FILE RANDLE 
x, THIXTY_X TReed 30x. 
He 
pLeaat eignificant byta. 218 
it. SI,0X sReetore file pointer, 
‘Dx, AX 
An, ET FILE_SUFFER ¢ THIRTY. 
PILO_8RD, AX istore end of buffer offset. 





SESSRLRERRER 


‘ADVARCPs ox 
jurite e Line. eet 
isPuT: 81 pointe to parameter atart. 
DS, INDEX_SFGHENT curPut: $1 polete to paraneter end: $x = number. 3 
De:[8F},5x Rave length of line. 
os DECIMAL INPUT: ZOR 
sP jMove to new ind WEXT_DECIMALT 
sP 
ADVANCE_XRD 732 32K Lines exer = i3f not batween 8 end $, ekip, 
3; tno euch; give up. 
AVANCE Ny: 


Snore smuseiply current by 18 to 
Cx, CRT_COLS jnetrieve cedumns. 7 shift left one detisel, 
LAST_LIRE, 83 Seve current lire as now Inset. SL, AL zadd new ourber and store in sx. 
WEXT_LINESt SI,PILE_eND iEnd of buffer?; If no, continue. 
oy cOT_LIREa | st TAdjuat pointer. 
PILE OND, OFFSET FILE_SUPFEX + (THIRTY X * 2) 
PRD_i ‘Braces 32 end of file, ped with spac 
322 end of buffer, aave é 
3} our pointers and 3 AIRPUT: SL = Attrabut 
— 
i read next 39%. 
;Uae background attribute 
pReatrre pointers. 1 for border. 


GET_LINES: AM, ATIRISUTS pRetriove attgibutr. SST_CUREOK: 
> j@et cureor position. 
ox 
Aly STAEP_MASK 
arriege return? 

Past BPAES :3f yes, pad beiance of line. PRINT_STRING: 

Ia it tab character? 
20171 rIf yee, tab. 
AL; LF jIa at linefved? 
NOXT_LIRES rity kp. FILE_SUFFEX 

10ias, write to video menory? ea 


(SMOOTH.ASM ends) 
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index to only the first row and cannot ac- 
cess beyond that row. What has to happen 
is that the PRS must be reset to 0, and 
somehow the second row must become the 
first row. 

If SMOOTH took the BIOS line-scroll- 
ing procedure as its model, SMOOTH 
would copy the second character fine to the 
first line’s position in the video buffer, the 
third to the second, the fourth to the third, 
and so on, With the PRS reset to 0, row 2 
(now row 1) would be displayed as de- 
sired. The second logical row could then 
be scrolled off the top just as the first was, 
by incrementing the PRS. 

This kind of video memory shuffling 
does not work well in SMOOTH’s case, 
however. Except during horizontal and 
vertical retraces, the video adapter is al- 
ways updating the display with the current 
contents of the video buffer. This occurs in 





ASM - BASIC FAOGRAM TO CREATE BHOOTE.COM 
CLOCFRINT °Creating EMOOTH.Com 
FIELD $1, 1 AS AG: CHECKOUMG?9 
Yor 1 = 1 To 

LINEEUMG™82 LOCATE 2,3: FBINT "Countdown: * 


AY (EYTE < 256) THES LET AS=CBRG{EYTZ): PUT 41 
wExT J 

ABAD LIEETOT$: LIEECHECKG © VAL(7SE"4LINETOT$) 
IF LIRECHECKS © LINZEUN4 THEN GOTO 228 
LOCATE 4,2: YEINT ‘Error ie line §* 
EXT 3 
CLOSE: READ FILETOTO 1 FALECHECKS © VAL(FILETOTS) 
PF CEECKSUE§ <> FILBCASCK TEEN GOTO 268 
PRIET: PRINT CEMOOTU.COR 
FAINT: PRINT "BHOOTH.COH 
ATA BS, 
DATA 31, 
OaTA 66, 
DATA 20, 
DATA 65, 
DATA 66, 
DATA 20, 
DATA 63, 
DATA 6D, 
ABTA 72, 


da not welidt*: END 


OATA 32, 
OATA C, 
DATA 2c, 
OaTA 64, 
DATA 28, 
OATA 73, 
OATA 72, 
OATA 20, 
OATA 28, 
DATA 65, 
DATA 46, 
DATA 3, 
DATA 4, 
OATA 1. 


DATA 1E, 


°1 OPEU “EMOOTH.COM ° AS #1 


1146-3; 
POA J = 170 261 READ EYTES: EYTE = VAL(°SE* * EYTEO) 
CHECKGUMG = CEECKEUM( + EYTE: LINEEUM) = LIWESUNO + BYTE 


260 + 18 © 33 GoTo 268 


created successfully": ETSTEM 
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the background even during an attempt to 
rearrange the video buffer’s contents by 
moving memory down a row. Thus the 
move gets caught and displayed in mid- 
stream, before it can be completed, and the 
PRS is changed to 0. This results in a dis- 
turbing flicker. Even if the move were at- 
tempted during a vertical retrace (when 
there is no display update), there just isn’t 
quite enough time to move every line be- 
fore the next screen refresh begins. 


START ADDRESS The solution is not 
to move the video memory, but rather to 
program two other CRTC registers: the 
Start Address registers (OCh and ODh). 
These control the video address offset that 
is to be used as the buffer start. The Start 
Address registers are only 1 byte in size 
and are used as a pair to make up the word 
size needed to contain a full memory ad- 


778 DATA S¥, 75, 29, 51, 
700 DATA C7, BE, 1B, 6, 
798 DATA 2, Al, 69, 2, 
600 DATA Ox, £, 59. 
48 CATA 1£, Si, 

DATA EB, 79, 

OATA FB, CD, 
048 DATA 74, 20 
050 DATA a, 
666 ABTA 2, 
070 DATA 2, 76, 
000 DATA 67, 2, 

a 





2, 
lee aaTA {ee273 





dress. This register pair is in fact pro- 
grammed to one-half the actual offset, be- 
cause of the way the character attribute 
byte pairs are stored in video memory and 
the way the video hardware accesses those 
bytes. The Start Address registers, by the 
way, are the same registers the BIOS pro- 
grams when function 5 of interrupt [0h 
(Select Active Display Page) is called. 
The Start Address registers tell the vid- 
eo hardware where to start fetching video 
data after each vertical retrace. In our one- 
scan-line-per-iteration scrolling example, 
when the first line is to be scrolled off the 
screen, the PRS is reset to 0 and the num- 
ber of bytes per line is added to the Start 
Address registers. This effectively moves 
the video memory down one line using 
nothing more than a few quick register IN 
and OUT instructions and without moving 
a thing. With the combination of PRS and 


28, DO, FP, 17, 


2 Ra, 
cD, 21, 3, 





SMOOTH.BAS: As ain alternative to using the source code, SMOOTH .BAS will create SMOOTH.COM when you run it once in BASIC, 
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Start Address doing the programming, the 
window of video memory, or active page, 
that is used to fill the screen is slowly 
inched along in video memory, one line at 
atime. The effect is similar to that of mov- 
ing a magnifying glass over a newspaper. 
The text on the newspaper appears to move 
but the newspaper is stationary. All that is 
moving is the window to the newspaper. 

Using a speed factor other than our one- 
per-iteration example implements a roll- 
over of the PRS, instead of resetting the 
PRS to 0. That is, if three scan lines are to 
be scrolled on each iteration (an nn speed 
of 6), and if adding 3 to the current PRS 
would exceed the total scan lines by 2, then 
the PRS is set to 2 and the Start Address 
registers are incremented by a line. Pro- 
gramming of both the PRS and the Start 
Address registers can be done during the 
time it takes for a vertical retrace. This pre- 
vents mixing of displayed portions and as- 
sociated flicker. 

I should briefly mention one other pair 
of CRTC registers SMOOTH manipu- 
lates: the Cursor Location registers. These 
registers, like the Address Start registers, 
are used as a pair to make up the word loca- 
tion in video memory where the cursor is 
to appear. Since a visible cursor would 
only be a distraction to SMOOTH, the cur- 
sor is programmed to stay one line ahead 
of the end of the active display page, so it is 
never seen. 

SMOOTH, of course, has to place the 
data (the contents of the file to be browsed) 
in the video buffer while all this scrolling is 
going on. A new text line is added at the 
bottom of the active page as each line is 
scrolled off the top and the buffer address 
start is advanced. Eventually, SMOOTH 
will run out of the 32K available for EGA 
and VGA video memory. (Access to addi- 
tional video memory is possible with some 
additional register programming, but it 
doesn’t change the fact that video memory 
is limited and something must be done.) 

Once SMOOTH has crept up on the 


32K memory limit, the active display por- | 


tion now is moved by copying the active 
page to the starting offset (offset 0) of vid- 
eo memory. The problem of flicker does 
not arise in this case, however, since at this 
point the active page is at the end of video 


memory and the destination of the move | 


(the start of video memory) is not currently 
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being scanned. After the move, the Ad- 
dress Start registers are reset to 0 to reflect 
the move and SMOOTH can again start its 
inching line-by-line cycle. The page copy- 
ing does have one small side effect, how- 
ever. As I mentioned above, moving 
memory takes a lot longer relative to the 
few register-programming instructions. 
Thus there is a small but noticeable pause 
in the smooth scrolling at this point. Since 
this happens only after approximately 
eight screen pages (32K divided by 4,000 
bytes per page), the momentary slowdown 
is infrequent and quite tolerable. (For con- 
venience’ sake SMOOTH actually uses 
30K as the top of video memory, a little 





= SMOOTH adds lines to 
one end or the other of 
the video buffer’s active 
page, depending on the 
direction in which lines 
are scrolled out of range. 


less than eight screen pages.) 

So far I’ve been talking about scrolling 
forward or upward. In the first analysis, 
scrolling backward or downward is a sim- 
ple matter of subtracting instead of adding 
the speed factor. The bottom character row 
is scrolled off the screen and the new line is 
added at the top of the active display page 
instead of the end. 

As we have seen, SMOOTH adds lines 
to one end or the other of the video buffer’s 
active page, depending on the direction in 
which lines are scrolled out of range. The 
lines that are added are formatted accord- 
ing to a couple of simple rules. Only the 
tab character and carriage return are treated 
as control characters. Tabs (ASCII charac- 
ter 9) are expanded into spaces up to the 
next column that is a multiple of 8. Car- 
riage returns (ASCII 13) are treated as a 


carriage-retum line-feed pair, causing a | 


move to the beginning of the next line after 
the current line is padded to its right with 
spaces. Any line feeds are ignored. All 


other characters, including the remaining 
control characters, are displayed as their 
ASCII equivalents. 


THE FILE BUFFER SMOOTH has to 
manage two interdependent buffers asyn- 
chronously. One is the video buffer I’ve 
discussed above. The characters used to 
format and fill the video buffer come ulti- 
mately, of course, from the disk file named 
on the command line. Rather than accept- 
ing the inefficiency of reading from the 
disk one character at a time, however, a 
block of up to 30K is read and stored in a 
section of memory that I'll call a file buf- 
fer. The file buffer is used to feed the video 
buffer. Life would be easy for SMOOTH | 
if scrolling were limited to the forward di- 
rection and if valid file sizes were limited 
to the available RAM. But SMOOTH has 
to be able to scroll bidirectionally and to be 
able to handle large files. These capacities 
present difficulties similar to those that re- 
strict many word processors to files that 
will fit in memory at any one time. 

To understand the complexities, let’s 
look first at how easy it is to scroll forward. 
First a block of 30K is read from the disk 
file and buffered in memory. Then, as a 
line is needed to scroll on-screen, it is 
fetched from the file buffer, one character 
at a time. It is formatted on the fly and then 
placed in the video buffer. When the end 
of the 30K file buffer is exhausted, the next 
30K of the file is read and the scrolling 
continues. The file buffer and video buffer | 
are asynchronous because of the tab and 
Carmiage-retum formatting that occurs in 
the latter. 

Now suppose the file buffer contains 
the following: 


This is the first line.<CR><LF> 
This is the second line.<CR><LF> 


The characters in the first line are read and 
placed in the video buffer until the first car- 
riage return is encountered. The actual car- 
riage return is discarded, the balance of the 
line is filled with spaces, and the line feed 
is ignored. Now, the file-buffer pointer is 
at the start of the second line poised for the 
| next scroll. Assuming the file pointer is 
still there, let’s now see what happens 
when we attempt to scroll backward. 

We now need to read from the file buf- 
| fer backward so that the previous line can ! 
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SMOOTH BY MODEM 


he programs published in PC 

Magazine are available by mo- 
dem from PC MagNet, an on-line in- 
formation service administered by 
CompuServe. 

To download SMOOTH.COM, 
log on to PC MagNet. Enter GO 
UTILITIES or choose PC MAGA- 
ZINE UTILITIES from the top menu, 
then DIRECT UTILITY DOWN- 
LOAD from the next. Enter the file- 
name, then select the file you want. 
Answer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer protocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1,200 bits per second, 7 data bits, even 
parity, | stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330; 
or San Francisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange after you have subscribed, 
or for 2,400-bps service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 848- 
8990; in Ohio and outside the United 
States, call (614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 177000,5000. 
Enter PC* MAGNET at the PASS- 
WORD prompt and Z10D8903 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 per hour 
for 1,200/2 ,400-bps service and $6 for 
300 bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are made 
available only for noncommercial use. 
You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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MAGAZINE 
Michael J. Mefford 


Purpose: 


Format: 


Remarks: 


SMOOTH 
Command 


1989 No, 3 (Utilities) 


AnEGA or VGA text-browsing utility that makes reading 
from the screen easier by providing smooth scrolling in 
either direction at user-selectable speeds. 


SMOOTH filespec [/W][/Snn] [Cmmn] 


The filespec entered with SMOOTH is a filename plus any 
required drive and path information. The optional /W 
switch strips the “high bit” from WordStar document files. 
The optional /Snn switch sets the scrolling speed, where 
nn is a decimal number that represents twice the number 
of pixel rows to be scanned on each screen-refresh cycle. 
The default value for nn is 3. For comparison, the DOS 
TYPE command used with an EGA (14 pixel rows per 


5 
¢ 
s 
s 
2 
s 
a 
a 
7 





character) would have an nn of 28. The optional /Cmmm 
sets the foreground and background colors according to 


mmm = foreground color + (background color * 16) 


The foreground and background color numbers are given 
in the BASIC manual in the section on the Color statement. 
The default is 23 (white letters on a blue background). 


The Up Arrow and Down Arrow keys set the scrolling di- 
rection, and PgUp and PgDn flip a screen page. The Home 
and End keys go directly to the top and bottom of the file. 
Pressing the Spacebar (or the numeral 0) freezes the screen, 
which can be restarted by pressing any key. Hitting Esc 
cancels SMOOTH and returns to DOS. Pressing the Plus 
and Minus keys speeds up or slows down the scroll rate, as 


does pressing the number keys. 


Note: Since SMOOTH manipulates the Cathode Ray Tube 
Controller registers directly, it is incompatible with the 


operation of SideKick and Print Screen. 


Available for downloading from PC MagNet (see the 
sidebar “SMOOTH by Modem’), SMOOTH.COM is 
already compiled and ready to run. SMOOTH.BAS will 
automatically create SMOOTH.COM when you run it once 
in BASIC. Creating SMOOTH.COM from the 
SMOOTH.ASM source code requires the use of a macro 
assembler (IBM or Microsoft, Version 2 or later) and the 


following commands: 


MASM SMOOTH; 
LINK SMOOTH; 
EXE2BIN SMOOTH SMOOTH .COM; 
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be added to the video buffer and scrolled | 
from its top row of pixels back onto the 
screen. The first character encountered is 
the line feed at the end of the first line. Line 
feeds are ignored. The next character is the 
carriage retum, which indicates an end of 
line. Moving backward in the file, the first 
sentence’s period now needs to be placed 
in the video buffer but vor in the last col- 
umn. The first line is less than a full 80 col- 
umns in length, so the period belongs 
somewhere in the middle. But where? For- 
matting rules work from left to right, not 
right to left. 

What we really need to know to move 
backward is where the start of the line is so 





that we can then format the video buffer | 


starting from the left column. (Of course, 
for the first few pages, the previous lines 
will still exist in the video buffer and do not 
need to be refetched and reformatted. Re- 
member that when scrolling reaches the 
end of the video buffer, the active page is 
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moved to the video-buffer start, which 
writes over previous pages.) 


BACKWARD SCROLLING To solve 


the backward-scroll problem, SMOOTH | 


constructs an index of all the line starts as 
they are discovered when scrolling for- 
ward. The index does not consist of the ac- 
tual file-buffer line-start addresses, as you 


might expect, but rather of the difference | 


in bytes between the lines. I'll explain the 
reason for this in a moment. In the previ- 
ous example, the index for the first line 
would be 25, the number of file-buffer 
bytes that it took to construct the video- 
buffer line. SMOOTH dedicates an entire 
64K data segment for the indexes. Each in- 
dex takes up a word of memory (to handle 
the extra-long lines the EGA and VGA are 
capable of displaying). This, in turn, 
means allowing for a maximum of 32K 
worth of lines, enough to handle text files 
of virtually any size. 








The actual indexing method used in 
SMOOTH is a modification of the same 
technique used in DR. Because of memory 
limitations, DR was restricted to managing 
an index for the start of each screen page 
instead of one for each individual line. 
Since SMOOTH is less memory-bound 
and needs to access lines faster to keep 
things smooth, it keeps an index for every 
line. 


SPLIT BUFFER | also imported into 
SMOOTH the split file buffer that is used 
in DR. I must give the credit for the idea of 
the split buffer to Charles Petzold, who 
used it in his BROWSE program. A split 
buffer is maintained to keep file accesses 
to a minimum. The file buffer is divided 
into two contiguous 30K halves that are 
stored between the end of SMOOTH’s 
code and the stack that is at the end of the 
64K code-and-data segment. The first read 
from disk is stored in the second half of the 














total 60K that is reserved for the file buffer. 

In forward scrolling. lines are added to 
the video buffer from the file buffer. In the 
process, if the end of the second half of the 
file buffer is reached, the entire second half 
is copied to the first half, and the next 30K 
is read from disk into the buffer’s second 
half. After the read, the fife-buffer pointer 
is at the start of the second half, which is 
exactly in the middle of the entire 60K 
buffer. 

If scroiling ts reversed at this point, the 
file-buffer pointer is able to dip into the 
first half of the buffer instead of having to 
reread that data. In other words, the scroll- 
ing can proceed in either direction for a 
whole 30K without another disk access. 


Fewer disk accesses mean fewer pauses, | 


which enables SMOOTH to live up to its 
name. 

In backward scrolling, the start of the 
file buffer will eventually be reached. This 
time the first half of the buffer is copied 


HOW DOES YOUR 
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into the second, the previous 30K of disk 
file is read into the first half of the buffer, 
and the file buffer pointer is again placed 
exactly in the middle. Because of this, we 





# Scrolling can proceed in 
either direction for a 
whole 30K without 
another disk access, 
meaning fewer pauses. 


are again ready to move in either direction 
without further need for a disk access for a 
while. 

It’s because of the split buffer that the 
indexes are byte differences between lines 





rather than the actual file-buffer pointer ad- 
dresses. Depending on the direction of 
scrolling, the same data can be in either the 
first half or the second half. By keeping 
track of the relative differences between 
lines, all that must be adjusted in a block 
move is the current file-buffer pointer, by 
30K in the direction of the move. Since all 
the line start addresses are relative, they 
are effectively adjusted as well. 

As you can see, the actual concept of 
scrolling one scan line at a time is a rela- 
tively simple one. SMOOTH only has to 
program two CRTC registers, and the vid- 
eo hardware takes care of the display. It’s 
when all the features such as paging, 


| backward scrolling, and large file handling 


are added that SMOOTH has to perform a 
few contortions to keep things roiling 
along smoothly. @ 


Michael J. Mefford is a contributing editor 
of PC Magazine. 


DISK_DRIVE PERFORM WHEN 
CONDITIONS CHANGE? 


Things change. That, we know. As your needs 
grow and diversify, you have to keep your options 
open. One operating system, company-wide, be- 
comes two. Then three. Networking comes into the 
picture, and requirements get more and more 


demanding. 


That's why our high-performance, high-capacity 
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disk drives offer you full support for PC-DOS ™, MS-DOS®, Novell® XENIX®, OS/2"", UNEX®, 
Macintosh®, PICK and PC-MOS/386 ™. 

With Priam® you get fully tested compatibility and complete documentation to support 
any standard operating system you're running now. 

And any standard you're thinking about running. Now or kiter. Or, for that matter, even 
the standard youre not considering. Yet. 

With Priam you get the speed— 18 millisecond seek time—and the range, from 40 to 
330 Megabytes, internal or external, magnetic or optical—io take you wherever you need 
to go. Even if you don't know yet where that is. Even if you have to change direction. 

You also get the assurance of longer, more reliable operation, with the industry's highest 
Mean Time Between Failure specification and warranties of up to three years. 

Call us today at 408-434-1640, Dept. 202. Ask us about the support we offer for the 
operating systems you re running. Or considering. 

AtComdex, see us at Booth 870 


Priam is a registered trademark of Priam Gorporahon Copyright: 


ry 


ALEVE. 
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“Give us one good reason 
why we should buy 
Macola Accounting Software:’ 








“How about five great ones:’ 


Choosing the right accounting software 
can be a complicated process. And 

due to the time and money invested, 
this decision should be made only 
once—regardless of how much your 
business grows. 


There's pienty of exceiient reasons 
to buy Macola Accounting Software. 
Here's five great ones. 


+ Reason 1: Flexible and 
Powerful. In the words of 
PC Magazine, Macola Account- 
ing Software “is at the top 
of its class ...a flexible, powerful 
system that is well suited to many 
different businesses.’ 


Reason 2: Thirteen Integrated 
Modules. it's moduiar, so you can 
add more computing power as your 
needs grow, from simpie accounting 
to full scale accountability. 


Accounting General Ledger— 
Accounts Receivable—Accounts Pay- 
able—Payroli—Assets/Depreciation 
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Distribution inventory Manage- 
ment—Customer Order Processing 
—Purchase Order and Receiving 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling— 
Shop Floor Controi—Job Costing 


That's not all. There's a Report Writer 
that allows customized reporting 

and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 


Reason 3: The best multi-user 
LAN compatibility. No other soft- 
ware can match Macola's 15 years 
of maturity in mini and micro Local 
Area Network (LAN) environments. 
Today, Macola is the most advanced 
accounting software for LANs, No 
jimitations, no compromises. 


Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the only high-end accounting 
software written in Micro Focus 
COBOL...for maximum speed and 
data integrity. Source code is available. 
iBM has jicensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and 0S/2. 


Reason 5: Comprehensive 
Support. Toll-free 800-line support 
is available from Macola. Or, utiiize 
Macola's nationwide network of autho- 
tized resellers for local training, cus- 
tomization and hands-on support. 


These are just five of the many great 
teasons why Macola Accounting 
Software is the right choice for your 
business. For more detailed informa- 
tion, “live” demonstration moduies 
and an authorized reseller in your 
area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


PM /a/clo/t [sf 


S30 4B ie NF Ae RE 
PO. Box 485 

Marion, Ohio 43302-0485 

614/382-5999 


Accounting Software 
You'll Never Outgrow. . 


IBM, PS/2, OS/2 ave registered trademarks of IBM Micro Focus is a registered trademark of Micro Focus Corp PC Magazine is a publication of Ziff Davis Communications Co. 
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Look at DOS. It looks back at See this user-defined menu. 
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Our Command History does. without having to run dBASE. 1-2-3" or Semphon ‘files— with- 
Take your pick and run them again. It's as close as a heystoke. out running 1-2-3 or Symphony. 


See DOS run like you’ve never seen it before. Like open eee ney sittiany 

other DOS enhancement shell. See version 2.0 of the Norton Commander? 

InfoWorld saw it and said it“stands out as the best on the market...a near- 
fect product.. recommended for all DOS users, regardless of expertise” 

he new Norton Commander combines the functions of a hard disk manager 

with all the features you need to support and enhance the DOS command 

line. Yet it’s flexible enough to get out of your way when you don't need to 


see it. See your dealer right away. And see 
how fast DOS can run. Peter Nortn- al 
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PRODUCTIVITY 


B ENVIRONMENTS ® CHARLES PETZOLD 


SPEAKING THE 
LANGUAGE OF 
THE PM API, PART 2 


Microsoft’ s introduction of new data types for those normally used in C has raised many 
programmers’ hackles, but portability to the 80386 and beyond demands them. 


uestion: What word is found very 
frequently in almost every C pro- 


Q gram but found only rarely in OS/2 


Presentation Manager programs? Answer: 


| The word int. 


Programmers who write for the Presen- 
tation Manager often use new data types 
defined in the PM header files rather than 
employing the normal C data types such as 
short, int, and long. This is true par- 
ticularly for variables that are passed 
through the API as parameters to the PM 
functions, for values retumed from the 
functions, and for storing data encoded in 
PM messages. 

The definition of these new data types is 
perhaps the most controversial aspect of 
the Presentation Manager header files. On 
PC MagNet, I’ve recently heard program- 
mers use the terms ‘‘arcane,"’ ‘*exces- 
sive,” and **baroque"’ to describe what 
Microsoft has done with the header files. 

The new data types are used throughout 
Microsoft's OS/2 documentation. You 
simply have to lear them before you can 
intelligently approach the function-call 
documentation. Even the OS/2 kernel 
functions are documented using the new 
data types. If you're programming for the 
OS/2 kernel in assembly language, you 
can’t read the documentation unless you 
can translate the new data types into the 
more familiar WORDs and DWORDs. 

More importani, however, is that once 
you realize why these new data types have 
been defined in the header files, you'll 
want to use them. As you know, an 80386 
version of OS/2 is on the way. One impor- 
tant purpose of the new data types is to ease 





the conversion of PM programs from the 
80286 to the 80386 (and beyond). 


TYPEDEFS AND DEFINES The new 
data types are written in uppercase and | 
without underscores. This differentiates | 
them from the uppercase identifiers with 
underscores that define constants used as 
function parameters, as I discussed in the 
previous issue. 

Most of the basic data types are defined 
in the OS2DEF.H header file. For some of | 
these, the C #define statement defines 
the new data type like this: 


#define SHORT short 


Here, the identifier SHORT is a synonym 

for the C data type short . In other cases, | 
the header files use a typedef statement, | 
like this: 


typedef unsigned short USHORT ; 
USHORT is a new data type that is the | 





= One important purpose 
of the new data types is to 
ease the conversion of PM 
programs from the 80286 
to the 80386 (and 
beyond). 





same as aC unsigned short type. You 
use SHORT and USHORT to define vari- 
ables in your program the same way you 
use short and unsignedshort. 
Figure I shows the basic OS/2 data 
types and the corresponding C data types. 
As you can see, they're really quite 
straightforward and easy to learn. You can 
use either UCHAR or BYTE for an un- 
signed char. The BOOL data type is 
generally used for a variable that is either | 
(TRUE) or 0 (FALSE). OS2DEF.H also 
defines the constants TRUE and FALSE. 
Although OS2DEF.H defines INT and 
UINT for the C int and unsigned int 
types, these are used only occasionally in 
the definition of OS/2 function parameters 
and structure fields. The int—so com- 
mon in normal C programs—is the least 
common data type in the Presentation 
Manager. We'll shortly see why. 


STRUCTURE DEFINITIONS Many 
PM function calls require a pointer to a 
structure as one of the parameters. The 
header files also define these structures. 
For example, here's the definition of the 
POINTL structure that you use to specify a 
coordinate point when calling GPI (Graph- 
ics Programming Interface) functions: 


typedef struct POINTL 
{ 
LONG x ; 
LONG y ; 
} 
POINTL ; 
This structure contains two LONG fields, 


xand y. The structure is given both a tag 
name (_POINTL) and a typedef name 
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_ oy OS/2 and | 
hea C Data Types 








S/2 C data Current 
datatype type bitlength | 
CHAR char 8 | 
UCHAR unsigned char 8 1 
BYTE unsignedchar 8 | 

“SHORT short 16 
USHORT unsigned short 16 
BOOL unsigned short 16 
INT int 16 
UINT unsigned int 16 
LONG tong 32 
ULONG unsigned long 32 } 








Figure 1: The basic C data types as redefined in 
the OS/2 header files. 


(POINTL). To define a structure variable 
in your program, you can use either 


struct POINTL ptl ; 
or 
POINTL ptl ; 


The second form is more common. In ei- 
ther case, the pt 1 variable is a structure of 
type POINTL. In your program, you refer 
to ptl.x and ptl.y to reference the 
structure fields. You can define an array of 
POINTL structures like this: 





POINTL aptl[32] ; 


Here's a somewhat longer structure, the 
MENUITEM structure, which contains all 
the information associated with a particu- 
lar item on a program’s menu: 


typedef structure MENUITEM 
{ 
SHORT iPosition ; 

USHORT afStyle ; 

USHORT afAttribute ; 

USHORT id ; 

HWND hwndsubMenu ; 

ULONG hItem ; 


} 
MENUITEM ; 


I'll discuss the HWND data type shortly. | 
As you can see, the other fields are defined 
using the basic data types SHORT, 

' USHORT, and ULONG. No ints. 





PRODUCTIVITY 


Let's try to figure out why the C pro- 
grammer's favorite data type has been ban- 
ished to obscurity in the Presentation Man- | 
ager. 


MOVING TO THE 80386 One of the 
most common complaints about OS/2 is 
that it was written for yesterday's technol- 
ogy (the 80286 microprocessor) rather 
than for today's hot machine, the 80386. 
The 80386 supports 32-bit registers and 
true 32-bit addressing, which finally frees 
us from the 64K segment limit imposed by 
all the Intel microprocessors from the 8088 
to the 80286. 

Microsoft has publicly stated that an 
80386 version of OS/2 is coming and that a 
software development kit for programmers 
will be available in the first half of this 
year. The 80386 version of OS/2 will, of 
course, continue to run programs written 
for the 80286 version, and it will also use 
the 80386's virtual 86 mode to multitask 
DOS programs. 

At the very least, converting a PM pro- 
gram written for the 80286 API to the new 
80386 API will require that the program be 
recompiled. But often such a port requires 
some changes to the source code as well. 
It's certainly not too early to start design- 
ing your PM programs for as easy a port as 
possible. One of the primary purposes of 
header files (both in normal C program- 
ming and in Presentation Manager pro- 
gramming) is to store machine-dependent 
details. Proper use of header files allows a 
C program to be more easily ported to oth- 
er operating systems and machines. 

In the original design of C, the size of 
char, short, int, and long variables 
is “‘implementation-dependent.”’ The int 
is supposed to be the machine's register 
size, but the only guarantee about the oth- 
ers is that the variable sizes are related like | 
this: 

char <= ahort <= int <= long 


Under the ANSI C standard, a char must 
be at least 8 bits, a short (and therefore 
an int) must be at least 16 bits, and a 
long must be at least 32 bits. In the cur- 
rent version of Microsoft C (and most C 
compilers for the 8088 through 80286). the 
data types are the minimum lengths: a | 
char is 8 bits, shorts and ints are 16 
bits, and the long is 32 bits. 








For a C compiler designed to create 
programs for an 80386 operating system, 
however, the size of an int should be 32 
bits, for that is the size of the 80386 regis- 
ters. The short can remainat 16 bits. (It’s 
not quite clear what will happen to the 
long. It could remain at 32 bits or be pro- 
moted to 64 bits.) 

The int is not the only thing that gets a 
promotion from 16 bits to 32 bits. The 


80286 uses a 16-bit aligned stack. When a | 


function parameter is defined as a char, 
the compiler must generate code that ex- 
pands the variable to 16 bits before push- 
ing it onto the stack. Programs designed 
for the 80386 use a 32-bit aligned stack. 
Thus, when a function parameter is either a 


| char ora short, the compiler must ex- 


pand the variable to 32 bits before pushing 
it onto the stack. 

The 80386 version of OS/2 will run 
programs written for the 80286 version 
and new programs written for the 80386 
version. One problem that the operating 
system must deal with involves the differ- 
ent stack alignment used by these two pro- 
grams. The solution will probably involve 
separate entry points to the dynamic link li- 
brary functions. (This technique is dis- 
cussed in Chapter 8 of the Intel 80386 Sys- 
tem Software Writer's Guide.) 

But the different stack alignment is not 
the worst problem, since it can be taken 
care of within the operating system. A 
more serious problem involves the OS/2 
and Presentation Manager data structures, 
such as the MENUITEM structure shown. 
PM functions often require pointers to 
these structures as parameters. Pointers to 
structures are passed around quite a bit 
within the Presentation Manager, from 
program to operating system, from operat- 
ing system to program, and among pro- 
grams themselves. 

Any structure that contains an int field 
would change size between the 80286 and 
80386 versions of OS/2. That is a prob- 
lem, and it’s one reason why short (or 
rather SHORT) fields are used instead. 
The short remains at 16 bits in the 80386 
version, so the size of the structure remains 
the same. 

What happens if a 1 ong is increased to 
48 or 64 bits in the 80386 C compiler? 
Doesn’t that mess up all the structures any- 
way, along with the functions whose pa- 
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| rameters are defined as LONGs or 


ULONGs? Not at all. In that case, the 
header files for the 80386 version of OS/2 


little differently: 


#tdefine LONG int 
typedef unsigned int ULONG ; 


In this way a long may be greater than 32 
bits, but a LONG and ULONG will remain 
32 bits. Now you see why it’s best to use 
the new data types rather than the C data 


types. 


FARAND PASCAL | The first two defini- 
tions in OS2DEF.H are 


#define PASCAL pascal 
#define FAR far 


You're probably familiar with the far 
keyword recognized by many C compilers 
for the PC. The Intel microprocessors from 
the 8088 to the 80286 have a segmented 
memory architecture and differentiate be- 
tween near pointers (which use only a 16- 
bit offset address within a default data seg- 
ment) and far pointers (which have both a 
16-bit segment address and 16-bit offset 
address). 

To accommodate this segmented archi- 
tecture, C compilers often allow several 
memory models: small (one code and one 
data segment), medium (multiple code 
segments), compact (multiple data seg- 
ments) and large (multiple code and data 


| segments). The far keyword lets pro- 


| can simply define LONG and ULONG a | 





grammers use far pointers to data in small | 


or medium model programs and far 
pointers (and far calls) to code in small or 
compact model programs. 

The keyword pascal can be used in C 
programs to define a function that uses the 
Pascal calling sequence. When a Pascal 
function is called, the parameters are 
pushed on the stack from left to right (rath- 
er than from right to left, as is normal in 
C). The function adjusts the stack back to 
normal before it returns control to the func- 
tion caller. 

All the OS/2 functions require far 
calls and use the Pascal calling sequence. 
The word APIENTRY is defined in OS2- 
DEF.H as asynonym for far pascal: 


#define APIENTRY pascal far 


| The complete set of OS/2 functions are de- 
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: Logictech 
STORAGE DEVICES | Peis eel ed C7 Mouse w/Software $ 79 
1200 Baud Internal 59 ScanMan Scanner 219 
Seagate 2400 Baud External 129 Lotus Development 
ST-225 20MB w/cont $269 | Everex Lotus 1-2-3 279 
$T-238 30MB w/cont 289 | Evercom 12 1200 8aud Int. 79 Lotus Agenda 289 
ST-251 40MB % Height 379 | Evercom 24+ 2400 Int 149 MECA 
ST-4096 80MB Full Height 599 | Evercom 24E+ 2400 Ext 199 Managing Your Money 19 
Sony Hayes Meridian Technology 
3%” 720K Floppy Drive 89 | SmartModem 1200 Baud =—-.279 elie ad Plus 50 119 
Sysgen SmartModem 2400 Baud 439 : 
Bridge File 5%” External 249 | Intel ; bide i ioe pasha) we 
Bridge-Tape 40M8 External 499 | 24008 Classic Internal 249 arose 
Omni Board Controller 79 | PS/2 24008 Internal 279 reat or Buss Mouse 109 
Smartlmage 60M8 Internal 479 | Murata Ms ios 286 Ver 2.1 69 
QIC-File 60MB External 599 | M1200 Facsimile 779 ec 
DuraPak 15MB Removable 979 | Packard Bell ae alpen (summer 87) ad 
Weltec Laptop Subsystems 2400 Baud ‘ternal 149 1X-1050 264 cps. Peter Norton 
% 
Epson 360K Ext. Floppy 239 | P8FAX 1U0 Group Ill Call [132 Col.__*449 Norton Commander 39 
NEC 1.2MB Ext "Flo ia 339 | Panasonic Advanced Utilities 79 
Zenith 360K Ext. Floppy 239 | FX-89 Fax Board 699 | Ashton-Tate FeperBack, 
a2 Practical Peripherals dBase IV $499 |  VP-Planner Plus 2.0 119 
COMPUTERS 1200 8aud Internal 79 | MultiMate Advantage Il 289 Peachtree 
pe a 1200 Baud Stand Alone 109 | Borland Complete Accounting 169 
2400 Baud Internal 169 | Paradox R-Database 459 Quarterdeck 
AST 2400 Baud Stand Alone 189 | Quattro 149 DESQView 202 79 
Premium 286 Model 80 1459 | Sharp Sprint Word Processor 129 Software Publishing 
Premium Workstations Call | FOQ-220 Facsimile Machine 1099 | Breakthrough Ist Choice 3.0 89 
Compaq FO-420 Facsimile Machine 1599 | Timeline Project Manager = 359 Ist Publisher 2.0 79 
Deskpro 286/386 Desktops Call | U.S. Robotics Central Point Professional Write 2.0 179 
Deskpro 286/386 Portables Call | 1200 gaud Direct Ext 109 | PC Tools Deluxe 49 Professional File 2.0 179 
NEC 2400 Baud Direct Int 169 | PC-Il Option Board 129 Symantec 
MulttSpeed HD 20MB 2299 | 3400 Saud Direct Ext 199 | DAC Software Q & A The DataBase 199 
ProSpeed 286 16MHz 80286 New DAC-Easy Accounting 59 The Complete PC 
UltraLite Laptop 9.83 MHz New Sth Generation Handscan For PC 179 
PC-TOO FastBack Plus 99 Complete Answ. Machine 269 
640K 8MHz 8088 Dsktp 589 | Brother Fox Software The Software Group 
640K 1OMHz 8088 Dsktp. 749 | 14.1709 240cps, 132 Col. 489 | Fox8ase+ Development 209 Enable Version 2.0 399 
512 10 KMHz 80286 Dsktp. 999 | Hr-20 20cps Datsywheel 359 | Funk Software Traveling Software 
2M8 20MHz 80386 Dsktp. 2699 | HR-40 40cps Daisywheel 639. | Allways 79 Lap-Link Plus 84 
Sysgen Canon Sideways 39 WordPerfect Corp. 
ProSystem 12MHz w/40M8 2099 | pC-25 Personal Copier 989 | IMSI WordPerfect 5.0 219 
Toshiba Epson OpttMouse w/Dr. Halo Ill 79 WordPerfect Office 249 
T1000 8088 Laptop 789 | FX-850 264cps, 80 Col. Call | Page Perfect Desktop 249 Xerox 
T1200 Floppy/HD Laptops Call | Lx-800 180cps. 80 Col. 189 Ventura Publishing 20 479 
T1600 12MHz 80C286 20MB New | LQ-500 180cps, 132 Col. Call 
T3200 12MHz 40M8 Call | LQ-850 330cps, 24-Wire Call 
Wyse — LQ-950 330cps, 24-Wire Call 
80286/386 Desktops Call | LQ-1050 330cps, 132 Col. Call 
Zenith LQ-2550 500cps, 24-Wire Call eK 
80286/ 386 Desktops Call | Hewlett Packard 
SuperSport Laptops Call | Thinkjet 2225 369 hand) 
NEC 
SLUM) =| P2200 Pinwriter 24-Wire 359 
. P5200 Pinwriter 265¢ 519 ; 
“— LC-800 PostScript oe q505 Your Source for Hardware, Software & Peripherals 
1200 Baud External 109 | Okidata In U.S.A. 
2400 Baud Internal 149 | ML-182+ 180cps, 80 Col. 249 
ML-320 300cps, 80 Col. 359 
teats 2! 800-233-8950 
ML-393 450cps, 132 Col. 989 
Panasonic In Canada call: 800-233-8949 
KX-P1080i 144cps, 80 Col. 169 All Other Areas call: 717-327-9375 Fax call: 717-327-1217 
KX-P1091i 194cps, 80 Col. 189 Educational, Governmental and Corporate Organizations 
KX-P1124 192cps, 24-Wire 339 Call toll-free: 1-800-221-4283 
KX-P1592 180cps, 132 Col. 389 CMO, 101 Reighard Ave., Dept. B1, Williamsport, PA 17701 
ate eM eee 132 Col. ae Over 400 000 SATISFIED CUSTOMERS + MAJOR CREDIT CARDS ACCEPTEO 
- se 
Star Micronics POLICY. Add 3% (minimum $700) shipping and 
NX-1000 140cps, 80 Col. 169 pron ae awemen ne as ca MMC 
. charges. Personal and company checks require 3 wec 
vac 24-Wire, 80 Col. 369 to clea? For faster daiNece use your feat card or send MARKETING COUNCIL. 
Toshi cashier's check or bank money order Credit cards are 7°77 96 ners ener 
P351-SX 300cps, 24-Wire 999 | not charged unul we ship Pennsylvania and Maryland residents add appropriate 





sales tax All prices are U.S A prices and are subject to change All tems are subyect 





PANASONIC to availability Defective software will be replaced with the same nem only Hardware 
FX-505 Hi-Res Scanner will be replaced or repaired at our discreuon within the terms and limits of the 
3999 Aldus manufacturer's warranty. We cannot guarantee compaubility All sales are final and 


returned shipments are subject to a restocking fee We are not responsible for 


Aldus PageMaker Ver 3.0 typographic or photographic errors 
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@ ENVIRONMENTS 


fined as APIENTRY functions. 

Similarly, window procedures in Pre- 
sentation Manager functions must also be 
defined as far functions with the Pascal 
calling sequence. Another identifier for 
this purpose is defined in the same way as 
APIENTRY: 


#define EXPENTRY pascal far 


(EXPENTRY stands for “exported entry 
point’’: window procedures must be ex- 
ported so that they can be called from out- 
side the program.) 

Why ace the FAR, PASCAL, 
APIENTRY, and EXPENTRY identifiers 
defined in the header files? Why not just 
use far and pascal instead? 

. One of IBM’s goals is to port the Pre- 
sentation Manager to its micros and main- 
frames. These machines have quite differ- 
ent memory architectures from that of the 
PC. The identifiers help programmers 
keep the keywords far and pascal out 
of their code. The FAR, PASCAL, 
APIENTRY, and EXPENTRY identifiers 
can be defined differently in header files 
for other environments, as appropriate for 
the particular machine and C compiler. 


POINTER TYPES Often a parameter to 
a Presentation Manager function is a point- 
er to a variable. The function uses this 
pointer to store something in the variable. 
Because the program making the function 
call and the dynamic link library that con- 
tains the function have different data seg- 
ments, this must be a far pointer, which 
contains both a segment and an offset. 

The OS2DEF.H header files define 
new data types that are far pointers to the 
basic data types like this: 


typedef CHAR FAR *PCHAR ; 


This defines PCHAR as a far pointer toa 
CHAR. In your program you can define a 
variable that is a far pointer to CHAR like 
this: 


PCHAR p ; 


Similarly, OS2DEF.H defines PUCHAR, 
PBYTE, PSHORT, PUSHORT, PBOOL, 
PLONG, PULONG. 

These pointer data types also help to 
keep the words far or FAR out of your | 
programs when you compile for small or | 
medium model. Let's look at an example. | 


PRODUCTIVITY 


Suppose you need a pointer to an array of 
500 bytes for use within your program. 
You might allocate such a pointer using the 
C malloc function 


p = malloc (508) ; 

and later free the memory by calling free: 
free (p) ; 

In this case you would define p like this: 
CHAR *p ; 


This gives you a pointer that is appropriate 
for the particular memory model you use. 
It is a near pointer in small and medium 
model programs and a far pointer in com- 
pact and large model programs. That is the 
same type of pointer that malloc returns 
and that you pass as a parameter to 
free. 

However, suppose a Presentation Man- 
ager message passes your program a point- 
er to a character array. This will be a far 
pointer. To store this pointer, you need a 
variable that is defined as a far pointer to 
a CHAR. Rather than define it like this: 


CHAR FAR *p 3; 


you can use the PCHAR data type: 
PCHAR p 3 


This is a far pointer regardless of the 
memory model, but the definition doesn’t 
require use of the word FAR or far. 

When compiling for compact or large 
model, the two definitions 


CHAR *p ; 
and 
PCHAR p ; 


are equivalent. In an environment that 
doesn’t have a segmented memory archi- 
tecture, the PCHAR type would simply be 
defined in the header files without FAR: 


CHAR *p ; 


A few other far pointer data types are 
defined in OS2DEF.H: PVOID is a gener- 
ic far pointer, and PSZ and PCH are the 
same as PCHAR. (PSZ is often used for a 
pointer to a string terminated with a zero.) 

For every structure definition, the 
header files also define a data type that is a 
far pointer to the structure. The name of 
this data type is the structure name pref- 


aced with a P. For example, here’s how 
PMENUITEM is defined: 


typedef MENUITEM FAR *PMENUITEM ; 


The data type PMENUITEM is a far 
pointer to a structure of type MENU- 
ITEM. You can define a far pointer to a 
MENUITEM structure thus: 


PMENUITEM pmi ; 


Or, you can define a pointer to a MENU- 
ITEM structure appropriate for the memo- 
ry model of your program like this: 


MENUITEM *pmi ; 


HANDLES AND OTHERS In the Iast 
issue, I discussed handles, numbers that 
refer to PM objects. Each type of handle in 
OS/2 and the PM has its own data type. 
Some of the more common handles are 
shown in Figure 2. If you need a variable 
to store a window handle for your menu 
window, you define it like this: 


HWND hwndMenu ; 


Other data types defined in the header files 
are SEL (a selector), PID (process ID), 


; in PM Handles 
eed and Objects 


Handle 
data type 


HAB 
HBITMAP 
HFILE 
HMF 
HMODULE 


Object 
Anchor block 
Bitmap 
Open file 
Metafile 


Module 
(dynamic link library file) 


Message queue 

Named pipe 

Presentation space 

Mouse pointer 

Region (used in GP) 
System semaphore 

Task manager switch entry 
VIO presentation space 
Window 


HMQ 
HPIPE 
HPS 
HPTR 
HRGN 
HSEM 
HSWITCH 
HVPS 
HWND 





Figure 2: Some common handle data types and 
the objects to which they refer. 
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Products’ ten year 

anniversary. A decade 
of team commitment to servic- 
ing the computer market with 
low pricing, technical support 
and integrity. 

We want to hear from you 
about your needs, whether it’s 
product availability or how to 
better our service — we want to 
know. Tell the team who knows 
the customer is always right. 
Call 1-800-421-3135. 


Sincerely, 


emi 


President, CEO 
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ACCOUNTING 
Dec Eesy Acct, Ver3.0 ............... $55 
DacEasyLight.............c6 eee 39 
Dollars &$ense ...................... 94 
Managing Your Money5.0............ Call 
One Write PluS............. eee eee ee 143 
Peachtree Business Accounting ....... 149 
Peechtree W/PDQ........ 0.0.0... 220 
QUICK ONT. c..  datitaitenn sts eran 29 
COMMUNICATION 
PROGRAMS 
Brooklyn Bridge Universal............ Call 
Carbon CopyPlus................ $105 
Crosstalk XVI 0.0.6... cece eee 92 
Crosstalk MK4 ... -. 110 
Desklink...... .99 
Flying Dutchme! 64 
LapLinkPlus . 75 
PC Anywhere III 69 
Relay Gold3.0 ..140 
Smartcomill . . 145 
PROJECT MANAGER 
Microsoft Project ................... $299 
Super ProjectPlus................... 255 
Timeline Pro Ver.3.0 ................. 323 
Totel Herverd Menager3 ............. 369 
DATA BASE 
aya ERS 
Clipper .... 
Condor 3 . 
DataPerfect a 
DBaSO IV ernie crates ss ss 62h 
DBase IV Progremmers Edition ....... 799 
OB-XL Diemond1.2.................. 115 
FOXBRSG PME 21 .....ccecetccssaees 190 
OOM, . 6. ceeiatanscenssveresexioee 169 
Knowledgeman2......... 00. ccee eens 285 
IPMGRI ORS Oo c:ssiorsiscrorers sieco osere' oie sie.030 06 Call 
PFS: Professionel Fila2.0............ Call 
Powerbase2.3................. cee 169 
ORAS Oi s seer casaslascicsceinsiase 188 
Quicksilver Diamond1.2 ............. 329 
Revelation Advanced ................ 450 
RBaseForDOS . . 425 
Reflex........ «+ 90 
Relate & Report «112 
VPIINO 20 ei es cen tisiiaccrdasd Call 
DESKTOP 
PUBLISHING 
Pagemeker Ver.3.0..........0 02.0005 Call 
PFS: First Publisher2.0.............. Call 
Venlure Publisher 2.0................ Call 
DISKETTES 
Maxell §¥e"DS/HD .... 2... ccc sece ones $24 
Maxell5%"DS/OD .. seed) 
Polaroid Diskettes Call 
3M5%"DS/HD... 20 
3mM5%"0S/0D... 15 
3M 600A Data Tapes .. 2B 
3M Tape Cartridges . . Call 
Verbalim252D 0.0.0... cee eee 10 
Verbalim25HD .............ceeseeeaee 18 
Verbatim 3.5 720K «0... 26. ces ecees ees 18 
WODBUNIS.S AN)... sceeecnennerans 43 
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DOS 
WINE os is inen dunes, $120 
MS:DOS40 occccat scien wie cccce cs Call 
EDUCATIONAL 

Mavis Beacon Teeches Typing ........ Call 
MicrosoftLearningOOS............. $30 
Turbo Tutor... eee eee 49 
Typing Tutor IV 2.6... eee 30 

ENTERTAINMENT 
Chuck Yeeger FlighI Simuletor ........ $35 
F1-SirikeEagle ..................... 24 
GUNSHIDE. 0s. Sescccccenees ieee sce: 35 
Haekaninrer 2-0 0s.c acetates 30 
D0 ee ace oes oe 39 
Kings Quest ............:cceeeeeee ees 30 
KINGS QUBSY ccc ciee sees senses 30 
Microsoft Flighl Simuletor3.0 .......... K<) 
Scenery Disk 1-7 ........... eee 
Silent Service ............ ccc eee eee 
Speller Bea wWoice................... 
a, el 
SOD BROS ce cagiv cece erence snes 
Where inthe World ................... 
Meny More Titles Aveilable 

GRAPHICS 
Chartmester.............0.... eee $199 
DiagramMaster................0000. 199 
Energrephics2.0..................06 199 
FirstGraphies ...........0..2. cee Call 
HerverdGrephics21................ Call 
IMAVIBION 660... eee 29a 
Mapmaster................... . 219 
Microsoft Chert3.0 ................0. 225 
Newsroom .............-......0 0.00 31 
Newsroom Professional ............... 65 
PrintmasterPlus ....................5 29 
PrintShop’s.. ct8 0 ccca ese cascnne ves 33 
PrintshopCompenion................. 29 
Print ShopHoliday.................... 20 
Signmaster................5.. 0.20, 132 
INTEGRATED 
Ability. (O8.< cca tet eucmesc cess! 
Ability Plus 
EnableOA... 
First Choice .. 
Fremework Ill 
Microsoft Work: 
Smert Softwere 
SYMPHONY 0. 0:56:06 cise edo 
LANGUAGES 

MicrosoftC §1..................008. $255 
Microsoft Quick Basic ................. 59 
MicrosoftQuickC ................... Call 
Ryan McFarlan Fortran. .............. 390 
RyenMcFarlanCobol................ 612 
Tero Bee voc cccieceniessssnnanse 59 
UDO C2: Ogee ioc seascnnaorccin sca 90 
Turbo Pascal§.0.................. cee 90 
TUDO GPO. 5... os os sa tmenemeeamenass 162 
Turbo Pascal/Pro .................... 162 
Turbo Prolog2.0................ cee 90 
Turbo Prolog Toolbox.................. 59 
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Lucid 3D ee iain "Cail 
Microsoft PC Excel . Call 
PlanParfect ................ .. 168 
Quattor ianc  oeeas eee nies 143 
Spreadsheet Auditor .................. 82 
SuperCaleS............. cece eee eee Call 
ISUMPOSS Er .-uasreye icra yew een os 329 
Twin Advenced ............6.. cece 69 
VP PlennerPlus..................... 117 
SUES 

AW OYE oo coc ccesons vy dye aeee ss sis $85 
Bettary Wetch ..... , . Call 
CopytiPc...... veo WD 
Copywrite. ....... 6: 39! 
Come Fast... ... treeges sccm elles scene 75 
Cubits conte. ee os, ae cc 39 
DAVES Sencchcsctnatheeccr eect 55 
Desqview2.2.......... ou AL ee Call 
DirectAccess ............0000 cece eee 49 
DuCt ici. cae ag Moe 48 
EUG ia... s i. a Done 99 
Fastbeck Plus 2.01 -104 
Formtools .. .56 
Formworx . . all 
Gopher..... 39 
Grephin the Box Ralease 2 73 

TBR eces ccceeg tls. diss ...79 
HOt es osicececcemeteisracte ne nittayaiee areas 69 
WEEST scales onareeter acc ecmee it 69 
LotusMetro.................0....... 6a 
MOCO GONG: oii. lacing astporcyonnens 79 
Microsoft Windows 286 ............... 55 
Microsoft Windows 386 .............. 110 
Norton Advanced4.§ ................ Call 
NortonCommander2.0 ............... 45 
Norton Utilities4.§ .......0.0000.0000.. 48 
Numericel Methods ................... 59 
Org Plus AdV ......... 0.00. cece eee ee Call 
PC Tools Deluxe 5.0 ........... 0.00 Call 
Prokey 4.0 2... cece ee cee cece ee 70 
QS uke cdnadasuturaesutenns 49 
Rightwriter ... 53 
Sidekick Plus 120 
Sideways ..39 
$0.8. .. “ 


$0QZ Plus 


Super Key .. 59 
TurboLightning 1 8 
MOOR: 7. ao oasinssmau ates neuer 64 


CAD & 
ENGINEERING 
AUlosketchigins jcsicicccermeeiess is Call 
DesignCad2Dor3D................ $148 
EasyCed2.05 ............. wee 109 
FastCad’.............. 0005 F - 1435 
GenericCed ............. Mees 49 
Generic CedLevel3................. a 

MethCed20....00 0... 

WORD PROCESSING 
Borland Sprint ..... : $122 
EasyExtra........ ..gathaaiesmes ss os 54 
Gremmetrik lll ........ Se Oar 49 
Grandview .. ...... ... 169 
LotusMenuscript....... 1 O19 
Microsoft Word 5.0 .........0.0...... Call 
Multimete Advantage ll.........-..... 259 
Overlay Word Perfect ................ Call 
PFS Prolessionel Write .............. Call 
SPFIPC 2.0500... Soesicccins Sains 165 
Varsity costs ssc ants eee oe MBE ee 49 
Volkswriter3... 0.0... eee 139 
Webster Spelicheck Pro ............... 33 
Webster Thesaurus................... 39 
WHIMS oe, ce a aicesac en noe eee 4 
Word Perfect§.0 ................0... 219 
Word Perfect Executive .............. 124 
Word PerfectLibrery2.0............... 65 
Wordster ProPack 5.0 ................ 239 
Wordslar2000Plus.................. 205 
Wordster 2000 Plus Legel............ Call 


Xywrite llIPlus..............0..00005 Call 
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2727 W. Glendale Ave. 
Phoenix, AZ 85051 
1-800-421-3135 
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ARC PRO TURBO 88 


640K 4 77/9 54 MHz 
«Color Mono Graphics Card 
«64 Key Keyboard 
*2-AS-232 Serial Port 

¢1- Parallel Prntar Port 











«1- Clock Calendar 

«MSDOS33 
wilionochrome Monior ....... $009 
wiColor Monitor 939 
ARC PRO TURBO 286 

°$12K RAM 8/12MHz 

*EGA/MDA Graphics Card 

101 

=2-RS-232 Serial Ports 

1 - Parallel Printer Port 

1-Clock Caiandar 

*MSDOS33 
w/Manochrome Monitor . $1279 
w/Color Monitor . . 1439 
wiEGA Monitor . 1559 
ARC 386 Skyscraper. Cail 

ACCESSORIES 
Copy IPC Deluxe Board . $101 
CurtisRubyPlua ... $90 
Keytronics Keyboards... Call 
LogicalConnection .. Call 
Machill Joystick... 38 
Masterpiece ....... » 
Masterpiece Plus ° 95 
NTC 101 Keyboard . : 99 
Stad-Watt . . ones 65 
150 Wat Power Supply | 99 

BOARDS 

AST Advantage Premium 512K . $429 
ASTVOMinXT 82 
AST Rampage/2, 512K Call 
AST Rampage 286 Pius, Call 
ASTSixpac Plus w/64K .... . ~ 129 
ASTXtormer ..... Geos Call 
Everex RAM 2000... 0. otk) 
EverexRAM3000 .. 99 
Everex Magic Card E 19 
Everex Mufti Function EMS... . Call 
Everex Magic 1/0. on Call 
Hercules GraphicsPius .. .... 179 
Inboard 386 PC Call 
Intal Above 286, 512K - Cail 
Microsoft Mach 20 .. 3 207 
‘Orchid Tiny Turbo 289 

CO-PROCESSOR 
INTEL 
80267. . Call 
eoza7-8 ... Call 
80287-10 . - Call 
0387-20... - Call 
80387SX Call 
087-2... " 1 
8087 Call 

LASER PRINTERS 

ASTTurboPS —..... . $3199 
Okidata Laser 6 w//F 1519 
Panasomc4450 ... - Call 
Toshiba Page Laser Call 


* All Prices are subject to change 
» We do not guarantee compatibility 


We stock all available products. 


LAPTOP 
COMPUTERS 
Sharp Laplop . Call 
Toshiba T-1000 - 8799 
Toshiba T-1200FB + 1589 
Toshiba T-1299HB. +2419 
Toshiba T-3200 3788 
Toshiba T-5100. 4895 
Toshiba T-3100E Call 
Toshiba T-5200.... Call 
Toshiba Accessories .. Call 
Zenith Laptop Call 
VIDEO BOARDS 
AST VGAPlus $349 
ATIEGA Wondar 800 . 229 
ATIVGA Wonder Call 
EVEREX VGAEV675_. + 249 
Genoa 5200 - Call 
NEC 1024. . Call 
Orchid Designer800 249 
Orchid ProDesignar—... 208 
Orchid Pro Designer Plus . Call 
Paradise Autoswitch EGA Call 
Paradise VGA Plus... . Call 
Paradise VGA Protf . - 385 
Vega V RAM . . Call 
AT&T 
ATST 6300 WGS, 10MHz Sed 
AT&T 6286 WGS, 12MHz 1499 
AT&T 6386 WGS, 16MHz 2199 
ATST 6386, 20MHz, 135 MBH D... 4599 


ATST 6386E, 20MHz, 125 MBH OD Lan 
Server Tower 





UPS 

Emerson 

UPS200._. Call 
UPS300.. . -Call 
UPseco... Call 
UPS 1500... Call 

EGA MONITORS 
Goktstar EGA wSwivel . Call 
Mitsubishi Diamond Scan Call 
NEC -Multisyncll . Call 
Princeton Ultra 16. ~ . Call 
Princeton Ultra Sync. . Call 
SamsungCM 4531... $369 
Samtron Multsyne . 44g 
SonyMultiscan .......... . Call 
Zanith. . Call 
FLOPPY DRIVES 
Teac 8%" 360K 879 
Toshiba 3" 144MB F 129 
Toshibagis" 720K 109 
HARD CARDS 

Pius Hardcard 20MB $520 
Plus Hardcard 40 MB 659 
Plus Passport20 MB Call 
Plus Passport40MB . .. Call 
TMGCardnve20.. 329 
TMG Cardnve30 . Ms 
TMG CardnveSO . wo... O18 


Ww A 








HARD DRIVES 
Bernoulli 44MB Call 
BemouliB1201 "$779 
BernoultB120X - Call 
Gernout B220X Call 
Core Hard Drives Call 
Miniscribe 20 MB 249 
Roam oy (eee Call 
Seagata 20MB w/Cont ... 259 
Seagata30MB wiCont. . 270 
Seagata60MB 2. Call 
SeagataPS/2 25,30 Call 

ita ST 125 wiCont 319 

ST 138 wiCont Call 
ST 251 349 
ta ST 4096, 58s 
MODEMS 
Everex 300/1200 ... $69 
Everex 2400INT . 139 
Everex 2400 MNP INT . 159 
Everex 2400 MNP EXT. . . 188 
Everex Mini 1200 Call 
Hayes 1200 . te Call 
Hayes 2400 Be, AS Call 
Holmes 1200INT .. 4 Call 
Holmes2400INT .. Call 
US Robotics2400E ...... . Call 
U.S Robotics9600HST ., Call 
US Robotics Courier 2400. Call 
U.S Robotics Sportstar 1200... .. Call 
US Robotics Sportstar 2400 . . Call 
DIGITIZERS 
Kurta Tablets Call 
Summa Graphics Call 
MICE/SCANNERS 
Completa Scanners . $178 
Datacopy Call 
HP Scanjet Call 
Logitech Clear Call 
Logitech HiRes Call 
Logitech PS/2 Call 
Logitech Scanman Call 
Logitech Serial. 68 
Microsoft Bus w/Paintbrush 92 
Microsoft Serial w/Paintorush - 92 
Panasonic FX-AS 505 Call 
MONITORS 
AMDEK410 . $145 
Goldstar Amber wiSwivel | . 73 
Magnavox RGB 255 
NEC GS Amber és Cau 
NEC Monograph wiCard .. Call 
Princeton Max 12. . eo 138 
Princeton Max 15 ‘ . . Call 
Samsung TTLAmder. . TD 
SamsungFlat ..... 3 . 
Samsung AGB wiilt ... _ 249 
Sigma Lazerview ......... Call 
Viking 
Vikingl... 989 
Viking 10 Color 2399 
Viking 2400 . 1289 
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Saturday 9:00 a.m. - 


Technical Support 1-800-421-3135 
Call our 1-800-421-3135 within the USA and Canada. 


PRINTERS 
ALPS 
Allegro 24 Call 
CITIZEN 
1200. $146 
woo . 165 
MSP 40 28S 
MSP 45 415 
MSP SO 385 
Tributa 124 a 455 
EPSON -Callon all models 
NEC Products . . Call 
OKIDATA-Callon all models 
OKIg2032t  . .. 5 Call 
OKI390 Catt 
OxKIg91_. Call 
OKI393 reas 5 -» Call 
PANASONIC 
1080-1/M2 ae 199 
1091-12 . = Call 
1092-1. . : . 329 
1124 heb or 2 Call 
1524 r . Call 
1592 » 409 
ELC e 329 
STAR MICRONICS 
NX1000 ‘ . : 179 
NX1000Color -» 238 
NX1§ ee 306 
NX 2400 -. Call 
TOSHIBA 
321SL. Call 
341SL 5 Cait 
351 SX Call 
Pan. Fs - Call 


rey ay /AMEI 
Purchase over $100 andreceive one of these 
disks absolutaly FREE! Purchasas ovar 
$250 gat Iwo Iree disks, over $400 get three, 
or gat all four diska whan your purchase ia 
over $500! 

1) MIXED SAG. 2) PC-WRITE. 

3} FONT-SET. 4) OR. DATA LA@EL. 

WE CARRY TARGUS LAPTOP BAGS Call 


WAREHOUSE — 





PRODUCTS 


No Charge for 
MasterCard or Visa 


WeeetterOerd VISA 


TERMS 


Shipping CH most software Is $5 00 
AZ ordars + 6 7% sales tax 

ompany chack allow 
(14) days to claar Wa 
accapt purchase orders trom 
authorizad institutions lor 3 5° 
more thancash price All returns ari 
subjecttc cur approval Thera willbe 
@ 20% restock faa All pricas area 
subject to change Dus to copyright 
laws wa cannot take back any opan 
oftware. 





Phone Hours Monday thru Friday 6:30 a.m. - 9:00 p.m. MST 
00 p.m. MST 








EASYFLOW 


fn on-screen flowchart processor that Knows about flowcharts - not just 
another ‘‘screen draw’ program that makes you do most of the work. 

EASYFLOW is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 
>» Automatle: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

» Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFuow automatically breaks the chart up & prints it in page size pieces. 

» Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

» User friendly: Don't take our word for it. PC Magazine says ‘‘EasyFiow fives 
up to its name. it's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’. (March 10th 1987 issue, page 278.] 

» Mouse: Optional but fully supported. 

> it prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

» it plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

» It works: We are contractually prevented from mentioning the name of the ‘'big 
eight’’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFiow 

» Rush dellvery: Order by noon today (eastern time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFrow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGANVGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

by M.0., cheque, VISA, Mastercard or Company PO. 


Central files: 
complate 
“Lost Order" 
form 


Mailroom 
sends to 
central files 


In eddition to logging 


— 
the complaint: the search 
Log Complaint unit copisa tha complaint 
for managers aa well. 


The chart fragment above was produced on an HP LaserJet-Plus and 1s actual size and 
unretouched. Publication quality charts like thts can be produced using onty minutes of preparation 
time and seconds of print time 


HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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TID (thread ID), COLOR (a 32-bit red/ 
green/blue color), ATOM (a number that 
represents a character string), FIXED (a 
32-bit value interpreted as a 16-bit integer 
and 16-bit fraction), MPARAM (a mes- 
sage parameter to a window procedure), 
and MRESULT (a message result from a 
window procedure). The header files also 
define far pointers to all the following 
data types: PSEL, PPID, PTID, PCO- 
LOR, PATOM, PFIXED, PMPARAM, 
and PMRESULT. 


WHAT ABOUT 80386 POINTERS? In 
the 8088 through 80286 microprocessors, 
a far pointer is 32 bits—i6 bits for the 
segment and 16 bits for the offset. Under 
the 80386, the size of a segment increases 
dramatically (by a factor of 64K). An 
80386 far pointer has a 16-bit segment 
and a 32-bit offset, a total of 48 bits. 

What happens to those structures that 
contain fields defined as far pointers? 
Won't the size of the structure increase as 
we move from the 80286 to the 80386? 

Well, maybe not. There are actually a 





= The 80386 allows an 
operating system to use a 
flat address space for 
some programs and a seg- 
mented model for others. 


couple of different ways to implement an 
80386 operating system. Those of us who 
have been programming for the IBM PC 
for much of this decade have become so 
accustomed to segments and offsets that 
segmented architecture seems like the nat- 
ural order of the world. 

But it’s possible that IBM and Micro- 
soft may decide to abandon segmented ar- 
chitecture in the 80386 version of OS/2 
and to adopt a flat 32-bit address space 
with one big segment for the program’s 
code and data. The 80386 allows an oper- 
ating system to use a flat address space for 
some programs and a segmented model for 
others. Programs written for the 80286 
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ITOR'S PC Magazine presented our Microkne 320/321 
CHOICE _ wath thei renowned ‘Editor's Choice”’ award 
Demonstration above made using a 24-pin MICROLINE 391 


printer without nbbon on a shee of .005 inch gauge aluminum. 


Actual, unretouched photograph. 


OKIDATA 1s a registered trademark of Oki America, Inc. 
Marque déposcée de Oks America, Inc. 


PC Magazine 1s a trademark of Ziff Communications Company. 





Why build a printhead that 
can punch through aluminum, 
when all you need is a clear 
impression on a 5-part form? 


The answer is uncompromising quality. 


We built our new 300 Series 9-pin and 24-pin printers 
tougher and more reliable than they have to be. 
With printhead pins of cemented carbides, one of 
the hardest metals known, they’re tough enough to 
make a crisp impression on a sheet of aluminum. So 
you can imagine how sharp they’ll look driving clear 
to the bottom of a 5-part form. 


Even after printing on aluminun, | 


we look this good on paper. 





Our engineers call this ‘‘championship specs.” More 
than 3 million loyal users call it rugged reliability. 
And it shows in the quality and performance of 
every printer and modem we make. 


Call 1-800-OKIDATA for the dealer nearest you. 
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We put business on paper. 
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version of OS/2 would continue to use seg- 
mented addressing. In this case, far 
pointers remain at 32 bits and the size of 
the Presentation Manager structures re- 
mains the same. 


To order, cal! 1-800 
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FUNCTION DECLARATIONS § [| men- 
tioned at the outset that all the OS/2 func- 
tions are documented in terms of the new 
data types and declared in the Presentation 
Manager header files in the same way. 


and jargon 


rocedure 





CIRCLE 203 ON READER SERVICE CARD 


This is why it’s necessary for you to leam 
the new data types before attempting to de- 
code these functions. 

But now we’re ready to look at a few 
real function declarations. Here's a func- 
tion I mentioned a few times in the previ- 
ous issue: 


#00L% APIENTRY GpisetColor (NPS, ULONG) ; 


Like all of the other OS/2 functions, this is 
an APIENTRY function—it requires a 
far call and uses the Pascal calling se- 
quence. The first parameter is a handle to a 
presentation space; the second parameter 
is an unsigned long (which happens to 
specify the color). The function returns a 
BOOL, which is actually an unsigned 
short. 

The GpiLine function takes a handle to 
a presentation space and a far pointer toa 
POINTL structure: 


ULONG APIENTRY GpiLine [HPS, PPOINTL) ; 


The function returns a ULONG (un— 
signed long). 

Here’s a function with nine parameters, 
which is called from almost every Presen- 
tation Manager program: 

HWND APIENTRY WinCreateStdwindow (HWND, 


ULONG, PULONG, P52, PS2Z, ULONG, 
HHODULE, USHORT, PHWND) ; 


The first parameter is an HWND (handle 
to a window) and the last parameter is a 
far pointer to an HWND. The function 
also retums an HWND. The other parame- 
ters are two ULONGs, one far pointer to 
a ULONG, two far pointers to zero-ter- 
minated strings (PSZ), a handle to a dy- 
namic link library module (HMODULE), 
and a USHORT. 


AND MORE TO COME I have been 
discussing how the language of the Presen- 
tation Manager API is defined within the 
PM header files. We have seen that includ- 
ed in the header files are definitions of the 
new data types, structure definitions, defi- 
nitions of identifiers for passing constants 
to functions, and the function declarations 
themselves. 

This certainly covers the bulk of the 
header files, but there is still more. In next 
issue’s Environments column I will dis- 
cuss a few macros, specifically those that 
help you work with the Presentation Man- 
ager messages. “at 
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“Daddy says he owes his success to who 
he met in college, who he met in business and 
to Mommy who told him to save his information 
on Sony data cartridges.’ 


es, it certainly is impor- 
tant. Because a data car- 
tridge is used for critical 
document storage. So it 
goes without saying that reliabil- 
ity is its most important asset. 

And reliability is unmatched 
in Sony data cartridges. 

After all, reliability ina data 
cartridge means only one thing: 
no loss of data. And, when it 
comes to that, Sony data car- 
tridges have been proven mea- 
surably better. 

As the two charts on this 
page show, Sony data cartridges 
have the lowest dropout rate of 
any data cartridges made. Even 


after 5,000 passes. 
Perhaps that's because only 
Sony manufactures every single 





part of their data cartridges. 

Or perhaps it because 
Sony has such a long history of 
painstaking perfection in data 
storage for every media. 

Including the invention of 
the 3.5” floppy disk format. 

The benefit of all our exper- 
tise will not only help your firm, 
it will also help you at your firm 
when you tell them: To make 
sure your critical documents are 
safe, just save them on a Sony. 


SONTY. 


THE ONE AND ONLY, 


© 1988 Sony Corporation of America Sony and The One and Only are trademarks of Sony 
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We Took The #1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANY WHERE III 


fe! Where do you go when you're already at the top” 
Up! And up? And up! 

The PC Magazine #1 Editor's Choice in Remote 
Computing is nove ever faster. Even easier to ave 
And even tore clearly the leader, with new, unbeat- 
able features that can't be Jound anywhere else. 

Plus, now you can use peANY WHERE IID” with 
PC MacTerm™ to run a PC from your Macintosh. 

PC Magazine wrote: “pe ANYWHERE is one of those 
rare programs that costs less than the competition yet offers 
better performance” 


THE BEST IN THE BUSINESS 
JUST GOT BETTER 


pcANYWHERE III lets you run any PC remotely from 
any other PC, terminal. or Macintosh Completely control all 
programs. data, attached peripherals. and intemal cards, such 
as network adapter cards. on the distant computer. Transler 
files. Print on cither end. All with complete security 

pcANY WHERE II] is also the best solution for reniote 
access to a Local Area Network. In fact, Novell chose 
pcANY WHERE II! lor remote computing with its new 
NetWare Asynchronous Communications Server (NACS)'* 

These are only some of the great. new features: 

AUTOMATIC CALL BACK prevents unauthorized access. 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list ol 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration-—great Tor 
client billing and customer support. 

VOICE /DATA SWITCHING lets users talk into the sume 
phone line being used for data transmission. RECORD AND 





PLAYBACK is excellent Tor remote diagnostics and training: 
entire remote sessions can be captured and played back later. 


BETTER THAN A CARBON COPY 


PC Tech Journal’ What is the final verdict on Carbon 
Copy PLUS... . its Ieatures are surpassed by those of a 
package recently reviewed —pcANY WHERE. . .case of use. 
dependability, Nexibility of operation, cost effectiveness. 
On these scores. pc ANY WHERE is the better alternative. 

PC Magazine: “It there's one program that can handle it 
all. ils ppANYWHERE. .. As the least expensive package. 
it's also the clear front-runner in giving the most bang 
per buck” 

Data-Based Advisor: “My preterence. ppANY WHERE 
perlormed Mawlessly. .. inexpensive enough to be installed 
wherever there's a modem.” 

Fanuily and Home-Office Conputiug: “A “best buy” in 
ny book™ 

And they didn’t even sce peANY WHERE Ill! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, peANYWHERE III retails for only $145. 
And unlike other remote computing packages, one purchase 
of ppANYWHERE II provides the software necessary 
for both sides—host and remote—of a PC-to-PC connection. 
For more inlormation. or to place your order, call your 
local dealer or distributor. Or contact DMA at 212-687-7115, 
or write to: Dynamic Microprocessor Assacinies. Inc., 
60) East 42nd Street, Suite 1100. 
New York. NY 10165. 
Pe ANTWHERE HE p ANYWHERE, ced PC Maa Term 


ane: rack marks of Dyno Vicropresy coir Avan ides 
Other proudest are mademarks of thee mamdacneers 





v pcANY WHERE III. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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®@ POWER PROGRAMMING @® RAY DUNCAN 


COMPARING DOS 
AND OS/2 FILE 


SYSTEMS 








The OS/2 equivalents of QFN.C and QFN.ASM conclude the Power Programming Library 
updates; a hard look at the limitations of the FAT file system yields insights into the future. 


uch carping and not a little criti- 

cism has been directed at DOS’s 

so-called FAT (file allocation ta- 
ble) file system lately. In the early days of 
MS-DOS, the superiority of the FAT file 
system over its historical predecessor (the 
CP/M file system) was so glaringly obvi- 
ous that few programmers were inclined to 
complain. At that time, too, few users 
knew of anything better. But, as fixed 
disks have grown larger and users familiar 
with more-sophisticated file systems on 
workstations and minicomputers have 
come into the microcomputer world, the 
Panglossian attitude toward the FAT file 
system has begun to fade. 

The gripes about the DOS file system 
focus on 
@ the 8- and 3-character limitations on 
filenames and extensions; 

@® the 64-character limit on paths, 

B file access performance on large fixed 
disks, 

B® the tendency of files to become frag- 
mented (to be assigned to disk sectors that 
are not adjacent, which slows file access); 

B® the limited amount of information 
maintained in the disk directory, and 

@® the infamous 32MB volume limit. 

The adventurous group of early OS/2 
users and software developers are the most 
recent addition to the peanut gallery of 
FAT critics. On one hand, these people are 
relieved that OS/2 can read and write disks 
formatted by DOS, making moving files 
between the two environments effortless. 
On the other hand, they had apparently 
hoped (in defiance of common sense) that 
OS/2 could provide this media compatibil- 





ity and simultaneously offer a dramatically 
better file system. 

Thus the FAT file system has become 
the file system that people love to hate. Be- 
fore jumping on the bandwagon though, 
let’s take a quick look at file system ter- 
minology in general, at the FAT file sys- 
tem’s classic limitations and the reasons 
for them in particular, and at some possi- 
bilities for the future. 


FILE SYSTEM TERMINOLOGY 
‘‘File system’”’ is a nasty, overloaded com- 
puter term that can have two completely 
different meanings. When used in connec- 
tion with a volume of storage, such as a 
floppy disk, ‘‘file system’’ refers to the in- 
terdependent tables, control areas, and 
storage areas written on the disk. Taken to- 
gether, the various elements of a file sys- 
tem define the locations of all files, their 
contents, and the disk’s free space. 

As shown in Figure 1, the file system 
on a DOS disk is made up of the boot sec- 
tor, the root directory, the file storage area, 


and the file allocation table, which de- | 


scribes the usage of each allocation unit 


(cluster) in the file storage area. The file | 


[ 


| Figure 1: These areas are initialized by the 


storage area also contains all of the directo- 
ties other than the root directory. These 
various areas are initialized by the FOR- 
MAT program, and the boot sector con- 
tains a table called the BIOS Parameter 
Block (BPB), which completely describes 
the disk’s characteristics (heads, tracks, 
sectors per track, sectors in the root direc- 
tory, and so on). 

When used in connection with an oper- 
ating system, the term ‘‘file system”’ refers 





to those internal routines that translate ap- 
plication program requests to manipulate 
files into appropriate directives to the sys- 
tem’s disk device driver. The driver is the 
module that issues the actual hardware-de- 
pendent commands to the disk itself. In 
both DOS and OS/2, the file system con- 





per DOS Disk 
‘, Structure 


Boot sector containing 
BIOS Parameter Block 


File Allocation Table 


Possible additional copies 
of File Allocation Table 












Root Directory 


Fiies area 
(Includes subdirectories) 


FORMAT program. The boot sector contains a 
table called the BIOS Parameter Block (BPB), 
which completely describes the disk’s 
characteristics. 
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verts application program file function 
calls into requests for the transfer of logical 
disk sectors. The file system then uses the 
information it finds on the disk in the boot 


| sector, FAT, and directories, as illustrated 


in Figure 2. The driver, in turn, converts 
logical sector numbers into physical unit, 
head, cylinder, and track addresses. 


FAT FILE SYSTEM PROBLEMS 
Many of the limitations of the FAT file 


| system have their origins in other systems. 


When Tim Paterson was writing 86-DOS 
(which later evolved into DOS 1.0), he 
adapted the file allocation table concept 
from Microsoft’s standalone BASIC, 
a 
| ae 7 
| 2 The Existing 
4 File System 


Application 
program 
Ss 


Operating | 
system 





File open, | 
read write, 
close requesis 


File 
system 








Physical sector 
read write requests 


Disk 
| device | 


be —— ——___-*) 
Figure 2: The handling of a disk access request 
demonstrates the relationship berween 
application program, the operating system 
kernel (with its embedded file system module), 
the disk driver, and the physical disk device. 


| 
| 
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which was the first high-level language to 
fun on the famous Altair microcomputer. 
The use of a centralized table in which 
each entry represents a disk allocation unit 
and the entries are chained together to rep- 
resent files—the FAT—was ideal for flop- 
py disks. In a floppy disk system the num- 
ber of allocation units was small enough 
that the entire FAT could be kept in memo- 
ry at all times. 

As multiple drive systems and large 
fixed disks have become common, howev- 
er, the FAT design has become an impedi- 
ment to good file-system performance. 
Since each FAT can be quite large, it’s 
simply not practical to keep the entire FAT 
for each drive resident in memory. The 
memory is needed for the execution of ap- 
plication programs, instead. Consequent- 
ly, since the operating system must also 
read in FAT sectors in order to locate the 
file’s data, successive file accesses often 
require time-consuming disk head move- 
ments—even when the data in the file itself 
is stored in contiguous sectors. 

Moreover, when a file is being created 
or extended, the FAT must be searched se- 
quentially for a free slot to be assigned to 
each chunk of data as it is written. Since 
there is no guarantee that free slots will be 
well localized, performance is degraded 
both when the file is written and when it is 
accessed later. Pieces of the file are likely 
to be scattered all over the disk. 

The 8-character limit on DOS file- 


, names and the 3-character limit on exten- 





sions descends directly from Digital Re- 
search's CP/M operating system for 8080- 
and Z-80-based microcomputers. Paterson 


wanted to make it as easy as possible to | 


port existing CP/M application programs 
to 86-DOS, so he cloned the file control 
blocks (FCBs) used in CP/M to open, cre- 
ate, read, write, and delete files. The FCBs 
have fixed-length fields for filenames and 
extensions, which were propagated by Pat- 
erson into the format of disk directory en- 
tries. Even though most DOS programs to- 
day use the more-powerful **handle”’ file 
functions (introduced in MS-DOS, Ver- 
sion 2.0) instead of FCBs, the 8-plus-3 
limit is still with us because of the structure 
of disk directories. 

Little is known about the origin of the 
64-character limit on pathnames. This lim- 
it appeared in DOS 2.0 (the first DOS ver- 
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“> An Installable | 
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Application 
program 


File-oriented 
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system 
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Figure 3: A hypothetical relationship between 
the application program, the operating system 
kernel, an installable file system, the disk 
driver, and the physical disk device. 


sion to support a hierarchical directory 
structure) and has remained unchanged in 
subsequent versions. The number appears 
to be completely arbitrary, and was proba- 
bly one of those implementation decisions 
that ‘*seemed reasonable at the time."” 
That old bugaboo, the 32MB limit on 
volume sizes, has a very clear and simple 
basis, however. The file system in the 
DOS kemel issues its requests for logical 
sectors to the disk driver by passing the | 


PC MAGAZINE ® FEBRUARY 14,1989 
322 














driver a pointer to an information structure 
called a request packet. The request packet 
field that holds the sector number is 16 bits 
long, which allows 65,536 sectors to be 
identified: 0 through 65,535. 65,536 times 
512 bytes (the standard sector size in IBM- 
compatible systems) is 32MB. 

In Compaq DOS 3.31, and now inIBM 
and Microsoft DOS 4.0, the definition of 
many internal disk-related tables and struc- 
tures, the BIOS Parameter Block, and the 
disk driver read/write request packets have 
been changed to support 32-bit sector 
numbers. DOS 4.0 can theoretically, 
therefore, support volumes as large as 2 
gigabytes. The new limiting factor is the 
32-bit file pointer used in the system file ta- 
ble and by interrupt 21h, function 42h. 
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FUTURE FILE SYSTEMS Versions 
| 1.0and 1.1 of OS/2 use a FAT file system 
just like that of DOS. OS/2 Version 1.1 
supports volumes larger than 32MB in the 
same manner as DOS 4.0. In response to 
the other criticisms of FAT file systems, 
Microsoft and IBM have stated that OS/2 
will be upgraded to support something 
called an ‘“‘installable file system,”’ but 
they have revealed few details. Let’s try to 
imagine what they have in mind. 

As far as the operating system goes, we 
can easily predict that the file-system logic 
will simply be segregated into a separate, 
replaceable file. This would be loaded into 
memory as the result of some CON- 
FIG.SYS file directive, much like a device 
driver. The operating system keel would 








pass “‘logical’’ file manipulation requests 
(in terms of opens, closes, reads, writes, 
and so forth) to the file system module, and 
the file system module would request disk 
sector reads and writes from the disk driver 
via the kernel. Figure 3 illustrates such a 
hypothetical future system. 

Once some such mechanism is in place, 
there is no reason why multiple file-system 
modules can’t be loaded at once, each as- 
signed to a different logical drive. That 
will allow an OS/2 program to read or 
write disks in any imaginable format. The 
operating system needs a ‘‘default’’ file 
system so that it can boot itself off the disk. 
presumably, the FAT file system. 

“Extemalization’’ of the file system 
from the operating system kemel in this 
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Figure 4: The OS/2 version of QFN.ASM, which qualifies filenames. The DOS version appeared in the July 1988 Power Programming column. 


PC MAGAZINE Be a ee? 











& POWER PROGRAMMING 


manner will open up a whole new range of 
opportunities for software houses. Assum- 
ing the interface between the kemel and 
the file system is published, a new file sys- 
tem can be written by anyone willing to go 
to the trouble, just as a new device driver 
can be written now. A period of rapid file 
system evolution is bound to follow. Com- 
petition between software houses will en- 
sure that better access methods for the FAT 
file system, as well as new, superior file 
systems, will appear in short order. 
Installable file systems sound very at- 
tractive, but how likely is it that they will 
arrive in our lifetimes? Pretty likely, P’'d 
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peared in DOS Version 3.1, is really just 
an installable file system. It intercepts re- 
quests from application programs for file 
operations on logical drives assigned to a 
network device, and it sends the requests 
across the network so that they can be ser- 
viced by another machine. There is no par- 
ticular reason why the network server 
needs to have a FAT-format disk; in fact, 
you can mix Xenix and DOS servers on the 
same network right now. 
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The CD-ROM extensions, which Mi- 
crosoft has been selling for some time 
now, are another example of an installable 
file system. The structure of a CD-ROM 
disk is nothing at all like that of a FAT-for- 
mat disk. This is partly because CD-ROM 
disks are so enormous (SOOMB), their seek 
times are so long, and their data transfer 
rates are so slow that FAT access methods 
are impractical. |t is also because for non- 
volatile data there are much better ways to 
lay out files and directories. 

In short, knowing that DOS has served 
as an installable file system test-bed for a 
couple of years, and knowing that OS/2 al- 
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Figure 5: The OS/2 version of QF N.C, which qualifies filenames. The DOS version appeared in the August 1988 Power Programming column. 
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ready has network and CD-ROM exten- 
sions under development, we can deduce 
that OS/2 support for installable file sys- 
tems is in the bag. The transition from sup- 
porting one installable file system to sup- 
porting as many as you like should be a 
much simpler step than the original, major 
step that was taken in DOS 3.1—going 
from no installable file system at all to one 
installable file system. It would be nice to 
think that Microsoft and IBM will see fit to 
generalize and publish the installable-file- 
system hooks in DOS too, so that the huge 
installed base of DOS machines will not be 
denied the advantages of new, superior file 
systems. 

Microsoft has also announced that it not 
only plans to allow for installable file sys- 
tems but will actually develop a new file 
system (operating system module and disk 
format) that will eliminate many of the 
FAT file system restrictions. Gordon 
Letwin (the author of Inside OS/2 and one 
of OS/2’s designers) is said to be spear- 
heading the effort. I can only hope that 
Letwin, who is a Unix devotee from way 
back, won’t incorporate too many Unix 
concepts into this wonderful new file sys- 
tem. Unix file systems are notoriously fra- 
gile—so fragile that Unix automatically 
runs a file system fixup program called 
““fsck’’ each time it is booted. In Unix en- 
vironments, total trashing of the file sys- 
tem requiring a complete reload from 
backups is commonplace; Unix fans take 
this for granted and forget to mention it 
when they are explaining how much better 
Unix is than DOS or OS/2. 

In any event, what can we learn about 
the apparently forthcoming ‘‘improv 
file system by examining the existing OS/2 
file function calls? It’s interesting that 
many of the OS/2 functions can return file 
information that is not present in FAT file- 
system directories. For example, the OS/2 
functions that search for matching file- 
names provide for the return of no fewer 
than three sets of times and dates for each | 
file: the time and date of file creation, of 
the last write, and of the last access. They 
also allow for a 16-bit file attribute (FAT 
file system directories contain 8-bit attri- 
butes), and for the return of a separate file 
allocation size and current file size. The 
OS/2 function that creates a file allows the 
program to specify an initial allocation, 
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TERMS: VISA. MC, COD, Credit Card, Pre-Payment (allow 2 weeks for personal checks to clear), Wire 
Transfer and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipmenis are FOB 


Minneapolis, MN. 


For corporate and institutional sales in Texas, Louisiana and Oklahoma, call 


(512) 343-7591. 


Northgate and Omnikey are trademarks. ot Northgate Computer Systems. Inc All other products are trademarks or registered 


tradenames of thelr respective companie: 





SPECIAL BONUS 

MEMORY UPGRADE OFFER 
WHEN YOU BUY THE 386/16 
Most vendors charge areas of 
$500.00 per meg: Add3 

the Northgate 386/16 for ‘just 3g9Q0 
iat tli pete lor 4MBonly can be installedon 


rice applies only to memory upgrade 
Baal the 86/1 syst em 





HARD DRIVE OPTIONS— 
Prices include Drive and RLL, ESDIor SCSI 
controller. 

ADD 
SIZE TYPE _ ACCESS TOSYS. 
40Mbyte SCSI 18MSec $ 300.00 
108Mbyte RLL 28MSec $ 600.00 
80Mbyte SCSI 18MSec $ 700.00 
130Mbyte ESDI 18MSec $1000.00 
160Mbyte ESDI 18MSec $1200.00 
300Mbyte  ESDI 17MSec $2300.00 
640Mbyte ESDI 17MSec $3800.00 


VIDEO OPTION: apiilaas include 


Monitor and video card. 


ADD 
SIZE SPEED TYPE TOSYS. 
14Inch 16-Bit VGAMono $325.00 
14Inch 16-Bit VGAColorAnalog $625.00 
14Inch 16-Blt VGAColor + $725.00 


NOTES VOR Mono end Analog are 40x x 480 resolution VGA 
Color + 





™ 


NORTHGATE 
COMPUTER 
SYSTEMS, INC: 


13895 Industrial Park Blvd.. Suite 110, 
Plymouth, MN 55441 
From Canada and Foreign Cauntriescatt: 
Corporate Headquarters {612}553-0111 «FAX (612)553-1695 





DEPENDABLE 


The &1 solling tax software continues to 
be the overwhelrmng chowe of laxpayers 
And with over 1,500,000 lax 
returne fied last year you know you re gelling 
oftware on which YOU CAN DEPEND 
















Still the Critics Choice! 
“it makes doing your taxes almost 
fun. —PC Magazine 
‘The only thing TurboTax can't do is 
print the money.” —PC World 
“Tapie Crown: form preparation, tax 
planning and elegantly written 
software” — Money Magazine 


Here's how TurboTax helps you this year 
« The famous “Quick-Look Tax 


naWoeon’sr Short Form 

| + FAST—calculates tax retum under 
3 seconds 

« Over 40 forms—all the forms you'll 
need 
































| © Qn-line IRS Instructions 
TurboTax | ° otick-Lnk Forme Finder—to fnd | 
does states, | forms by subject 
too!! * Pop-up Calculator and Notepad 
7 -line help |] 
PA EVAuio-interview—helps you select 
: ; the tax forms you need 
DP tno compen * 1989 Tax Planning included FREE? 
Fa ey Turvotex state | po alan ale | 
4 iM sottware TurboTax |. IRS Approved DOT MATRIX 1040 
: use with list of printers expanded— 
oe) sytem ann 41 includes Laser Jet 
“te state packages 
available't 
BE turborex state Oni gates 


\ 
NEW: PROFESSIONAL REFERRAL SERVICE 


ia) with your TurboTax data file as 

the starting joo Ovar 8,000 TurboTax ProSerias/1040 
accountants now available for strategic tax planning, firughing 
your return of @ financial tune-up. Write for the name of the 
TurboTax profeswonal nearest you! 








VISUAL 1040 


You have to see tt to beheve @ 










pereennt. ananict MANAGER 
Compiete personal finance manager with direct link to TurboTax. Checking and portfolio 
management. Investment Advisor. Household Inventory. Budget Anatysis. And Much 
More! Coming first quarter 1989. Under $100. The onty way to count your beans. 





STILL ONLY 1- 800-7 782-1 1120 (oe, 


SEE YOUR LOCAL i] 
$ pee pee ee FREE! while suppiies 
direct Shipping in. 
cluded (Continantal 
US only) CA resi- 


tast. copy of the latest Price 
Waterhouse Personal Tax 

dants add 6%% tax 

vISA/MC 











Advisor included with 
your direct order. 
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and its documentation states that ‘‘when 
possible, ** OS/2 will pre-allocate the space 
to minimize access times. 

With regard to naming limitations, 
there is nothing ‘‘wired into’’ OS/2 func- 


, tion calls that requires a path, filename, or 


extension to have any specific length. If a 
program provides a path, name, or exten- 
sion that is too long for the type of file sys- 
tem being accessed, OS/2 returns an error; 
ho name is ever silently truncated, as hap- | 
pens in DOS. If an OS/2 program is ob- 


_ taining a pathname (such as the **current 


directory"') from the operating system and 
the buffer it provides is too small, OS/2 
will retum an error along with the length 
required for the buffer. 

OS/2 also has distinct function calls that 
get, add, or change the volume label. This 
is very unlike current versions of DOS, 
which force you to use variants of the file 
search, create, and rename functions. That 
seems to indicate that future file systems 
will place the volume label somewhere 
other than in the root directory, and may be 
capable of associating other information 
with the label (perhaps access rights and 
passwords). DOS 4.0 may be trying to tell 
us something here; it puts a copy of the vol- 
ume label in both the root directory and in 
the disk boot sector. 


QUALIFYING OS2 FILENAMES The 
source listings QFN.ASM (Figure 4) and 


| QFN.C (Figure 5) are the last installments 


in my OS/2 catch-up campaign. These 
routines convert partial directory or file 
specifications into fully qualified path- 
names—pathnames that include a drive 
and a complete path from the root directo- 
ry. They are the equivalents of the DOS 
QFN.ASM and QEN.C routines that were 
published in the July and August 1988 is- 
sues of PC Magazine; please refer to those 
issues for explanations of how the routines 
work and are used. 

The OS/2 versions of TRYQFN.ASM 
and TRYQEN.C are available for down- 
loading from PC MagNet. 


THE IN-BOX Please send your ques- 
tions, suggestions, and comments to me at 
any of the following e-mail addresses: 
PC MagNet: 72241 ,52 

MCI Mail: Imi 

BIX: rduncan 


Ls] 








1024X768 IBM COMPATIBLE VGA VIDEO CARD 


WOINDIe 


T H E S EC ON D Won vD He 





mT. the Phenomenal VGAWONDER does it all at IBM Hardware level ® 
compatibility with automatic monitor detect and no dip switches or 4 
jumpers toset. A HOT CARD forthe 286/386 POWER USER with AUTO 

BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 

1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 

that ALL software and operating systems designed for IBM systems will 


run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI- 

FREQUENCY MONITORS. Although these features are expected from | TECHNOLOGIES INC.) 
ATI they are NOT AVAILABLE from other manufacturers, EGA on all 

monitors including RGB & TTL means a perfect card for Technology you one Trust. 
networks. MOUSE ON BOARD! ATI built the mouse right ee INC, Sai rene eee 
in to this one, why not? No extra charge! VGAWONDER LY 2, emma ena oe 
is available in both 512K and 256K Versions. Ask your = a 


dealer for more information. 
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AN_VGA WONDER — ATI Tec! ine, NEC Home “a 
AUTOCAD Auogeus ine WINDOWS —| weaine CE Gem — ~Dagtaraescnic. a 
one Meron Corp, HERCULES - Horcules Computer Technology inc oe 

CGA— imernaironal _ 


Lateyam tex) #) (3 
think you 

only make 
mainframes, 
you'd better 
have more 
than a good 
line to sell PCs. 








au 


=P 






Mention Unisys and 
everyone will probably 
say mainframe. It’s 
true we have a proud 
tradition of leading tech- 
nology in that area. 
We also make mini- 
computers, a full line 
of UNIX 0/S-based 
systems, and offer just 
about everything 
else you would expect 
from an international 
computer company. 
Including an entire 
family of personal 
computers. 


But we know small 
businesses need to 
know more before they'll 
invest in our line. 

So start with the lat- 
est intel 80286 and 
80386 technology. Then 
choose from a wide 
range of PC operating 
environments, including 
MS-DOS, XENIX, and 
OS/2, all of which run 
standard off-the-shelf 
software. 

Now add our Software 
Guide to Marketers, 
which lists the dealers 
and Value-Added Market- 
ers who sell specific 


software applications 
that can solve your 
specific business prob- 
lems. 

Contact us today and 
ask for your directory 
so you can find out who 
sells Unisys PCs and 
small business systems 
in your area. You'll 
discover we offer much 
more than a good line. 
Cail 1-800-547-8362. 


UNISYS AND YOU. 
The power of? 
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Some Peo 


ple B 


FastWrite VGA 
For Its Blinding Speed. 





some people buy it for its high 
wate ee its sen SNe hardware compatibility. 
But whatever you a it for, Fast Write VGA i is 


ea ee Ch to give performance like you’ve 
ae seen before. eine FastWrite VGA outperforms 
cone VGA Jab Pure and simple. — 
‘ou see, this powerhouse si stan 
VGA in both color and resolution. W Ach means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 400 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 x 480 with 256 colors and our exclusive non- 
interlaced 1024 x 768 with 4 colors. 

And not only is FastWrite VGA 100% regi 
level compatible, it's also the only VGA sohitiint that’s 
form factor compatible. It has the same daughter card con- 


The following are registered and unregistered trademarks of the companies listed: Fast Write VGA, Video Seven Inc.; 
Vanable frequency monitor required for greater than 640 x 480 resolution. Monitor capable of 48 Pl aetodny ast, 


nectors as the IBM PS/2 Display Adapter, to accommodate 
hardware add-ons in the future. 

What's more, your current VGA software~or 

u plan to ae guaranteed to run on Fast Write 
vw . Even OS/2 products. It’s backwards compatible 
with EGA, CGA, MDA and Hercules modes. So all your 
software will run faster than ever before. 

oe eee u buy, you get free technical 
support, guaranteed VGA CA conpatibilty anda full five: -year 
warranty, All for a price that won't leave you staring 
blindly into your wallet. 

So visit your local dealer and find out more about 


apne Ce 
VIDEOW SEVEN 


rou ag 
erence. 

46335 Landing Pkwy,, Fremont, CA 94538, (415) 656-7800, 
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Adapter, International Business Machines Corporation: 
Ran Seven reaervea the ight to change tpesiticatloaa witheliteenicd. 





PRODUCTIVITY 


@ DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 





Use the @TERM functions in 1-2-3 to calculate the term of a loan; convert values into word 
form with a nine-formula macro; gain the User key functions in 1-2-3. 





A macro that compensates for the 
lack of a User key in Lotus 1-2-3 


luse both Lotus 1-2-3 and Symphony. Un- 
like /-2-3, Symphony features a key that 
lets you invoke macros named without a 
Backslash and a single letter or number. 
You simply press Symphony's *‘User’* 
key (F7), type the name of the macro you 
want to invoke, and press Enter. 

To simulate the action of Symphony's 
User key in /-2-3, I created the macro 
shown in Figure 1. The first statement re- 
quests the name of the macro you want to 
invoke. Type the name of the macro and 
press Enter. /-2-3 will enter your response 
as a label into MACRONAME. So, if you 
typed ESTIMATE, /-2-3 would enter the 
label "ESTIMATE into cell BS. 

The next statement commands /-2-3 to 
enter the result of the string formula 


+"{Branch "&MACRONAME&"}" 


into NEXT (cell B3—the next cell in the 
macro). Basically, this formula concate- 
nates your response to {GetLabel} between 
the strings ‘{Branch '’ and ‘‘}’’ in the 
NEXT statement. For example, if you 
typed ESTIMATE in response to the {Get- 
Label} prompt, /-2-3 would place the label 
{Branch ESTIMATE} into NEXT. 

This result is a {Branch} command that 
routes the execution of the macro to the 
cell you specified. Since NEXT is the next 
cell in the macro, /-2-3 will begin execut- 

_ ing the macro you specified as soon as it re- 
calculates the formula in NEXT.—Frank 
Overman; Fort Wayne, Indiana 





This macro does add a much-needed fea- 
ture to Lotus 1-2-3. However, the macro 
can be streamlined through the use of the 
{Dispatch} command, as it is shown in 
Figure 2. 

The first statement in this macro, simi- 
lar to the first one in Figure 1, solicits the 
name of a macro and places your response 
into the cell named MACRONAME (cell 


A B 
{GetLabel “En 


{Let NEXT, +"{ 


\u 
NEXT 


MACRONAME 





B4). Then, /-2-3 executes the statement 
B2: ‘'{Dispatch MACRONAME} 


This commands /-2-3 to branch the mac- 
ro’s execution to the range whose name is 
stored in the cell named MACRO- 
NAME—the name you specified in re- 
sponse to the {GetLabel} prompt. 

Figure 3 shows another useful modifi- 


c D 4 F 
ter macro name: “,MACRONAME} 


Branch "&MACRONAME&"}"} 


{Branch GOHOME} 


Figure 1: This macro enables you to invoke macros that do not have traditional names. 


B c 
{GetLabel "Enter macro name; “,MACRONAME} 


\u 


D E ie 


{Dispatch MACRONAME} 


MACRONAME 





Figure 2: A {Dispatch} command is used to route 


the execution of the macro to the cell you specify. 


/rne {Name} {?}7 
{Let POSITION, GCELLPOINTER("address")} 


{Esc 6} 


{Dispatch POSITION} 


POSITION 





Figure 3: This macro lets you choose the name of the macro you want to execute from a list. 
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cation of this technique. This macro lets 
you choose the name of the macro you 
want to execute from a list of all the named 
ranges in the worksheet. 

The first statement commands /-2-3 to 
issue the /Range Name Create command, 
press the F3 key, and then pause. You'll 
see a full-screen listing of all the range 
names in the worksheet. While the macro 
pauses, move the highlight to the name of 
the macro you want to execute and press 
Enter. /-2-3 will highlight the range you 
selected in the worksheet. 

While the range is highlighted, 1-2-3 
will execute the command 


B2: ‘{Let POSITION, @CELLPOINTER 
(?addrenas")) 


This enters the label form of the absolute 
address of the upper-left cell of the high- 
lighted range (the range whose name you 
selected) into the cell named POSITION 
(B6). For example, if you selected the 
name TEST, which applied to cells 
B53..B99, /-2-3 would enter the label 
*$B$53 into POSITION. 

The third statement in this macro com- 
mands /-2-3 to press Esc six times, cancel- 
ing the /Range Name Create command. 
Then, /-2-3 will execute 


B4: ‘’{Dispatch POSITION} 


commanding /-2-3 to route the macro to 
the cell whose address is stored in POSI- 
TION; that is, the first cell in the macro 
whose name you selected. 





Anine-formula model that converts 
values into word form 


While looking through some back issues 
of PC Magazine recently, we stumbled 
upon a complex macro in the September 
30, 1986, Spreadsheet Clinic that converts 
a value into word form. Using this macro 
you could convert the value 12.34 into the 
label '*** TWELVE AND 34/100***, or 
the value 123.45 into the string ***ONE 
HUNDRED TWENTY-THREE AND 
45/100***, and so forth. 

Although this macro works well, its 
length makes it somewhat difficult to enter 
into a worksheet. So we developed the 
nine-formula model shown in Figure 4 
which does the same thing. Using this you 
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can convert the value 1234.56 into the 
string *****One Thousand Two Hundred 
Thirty-Four Dollar(s) and Fifty-Six 
Cent(s)*****, for example. 

The functions and formulas in cells 
C4. .F4 of this worksheet are 


Cés @INT(D1/1000) 

D4: @INT(D1/100)-(C49105 

E4: G@INT(D1)-(C4°1000)-(D4°100) 

Fé: @VALUE(GRIGHT(@STRING(D1,2},2}) 
They parse the value in cell D1 into its 
component parts. The function in cell C4 
retums the thousands component of the 
value (in this case, 1); the formula in cell 
D4 retums the hundreds component (2); 
the formula in cell E4 retums the tens and 
units components (34); and the function in 
cell F4 returns the ‘‘cents’’ component 
(56). 

The formulas in cells C5..F5 are 
CS: @VLOOKUP(C4, SAS1. -$BS26,1) 
terP(caceae.* 
2 =* GOVLOOKUP ( @VALUE (@RIGHT ( 
@STRING(C4, EUG AAI -$B$26,1)) 
DS: GVLOOKUF (D4, $A$1..$8526,1) 
&QIF(D4<=20,°°, 
. =" GGVLOOKUF ( GVALUE ( GRIGHT( 
Q@STRING(D4, 0), 199, SA81- - $8828, 19) 
ES: G@VLOOKUF(E4, $A$1..$8$28,1) 
&@IF(E4<=26,**, 
. =" SGVLOOKUF ( GVALUE (GRIGHT( 
G@STRING(E4,0),1}),$A$1..$8$20,1)) 
FS: @VLOORUF(F4,$A$1..$8$28,12) 
&@IF(F4<=20,°°, 


ba = * KGVLOORUF ( GVALUE (@RIGHT( 
O@STRING(F4,0),1)),$AS1..$8528,1)) 


They convert the results of the formulas 
and functions in cells C4..F4 into word 


form, using the vertical lookup table in 
cells Al..B28. Therefore, the formulas in 


c 
Amount: 
Thoussnde: 





, Wundrede: 
Tyo 


cells C5..F5 retum the strings ‘*One’’, 
‘*Two"’, ‘‘Thirty-Four’’, and ‘‘Fifty- 
Six’’. (Note: Cell B1 of the lookup table 
contains a null label. Also, the formulas in 
cells DS..F5 are simply copies of the one 
in cell C5.) 
The function 
C7: SIF(D1l>~18e88bsORIDI<E, 


eeeeeevolpe 
secceesEGIF(C5a°*,**,CSé* rhousend *) 








6@IF(DSe°",°°, D5: Hundred 
vate asccecseeteren “Ho Dollere and *°, 
GIF(E5=*°,°° +ES&° °)&DCller(e) end y 


heir esse’ Nor, F5)k" Cont (ejeeeeesy 


in cell C7 uses the results of the formulas in 
cells C5..F5 to produce the word form of 
the value in cell Dt. If the value in cell D1 
is greater than or equal to 100000 or less 
than 0, this function will retum the string 
#4444 VOID*****"". If the value is less 
than | but greater than 0, this function will 
retum a string in the form ‘*******No Dol- 
lars and a Cent(s)*****"’, where a is the 
result of the formula in cell F5. For exam- 
ple, if cell D1 contained the value .34, this 
function would return the string 
‘******No Dollars and Thirty-Four 
Cent(s)*****"", 

If the value in cell D1 is less than 100 
but greater than or equal to 1, the function 
in cell C7 will return a string in the form 
*+#*4%%@ Dollar(s) and & Cent(s)*****"’, 
where a is the result of the formula in cell 
ES and bis the result of the formula in cell 
FS. For example, if cell D1 contained the 
value 12.34, the function in cell C7 would 


D 14 
$1,234.56 
Dollare: conte: 


b 
Thirty-Frour Fifty-six 


‘One Thousend Two Hundred Thirty-Four Dollerje) end 
Fifty-Six Cent(e)eeses 


1) Thirteen 
14 Fourteen 
15 Fifteen 
16 Sixteen 
17 Seventeen 
18 Eighteen 
19 Rineteen 
28 Twenty 
38 Thirty 
40 Forty 

SO Fifty 

60 sixty 

78 Seventy 
80 Eighty 
90 Ninety 





Figure 4: The function in cell A7 of this worksheet uses the results of the formulas and functions in 
cells A4..D5 to convert the value in cell B1 into word form. 
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DS-2000 and 3000: 
The Affordable Scanners From Chinon. 


Chinon’s affordable new scanners could change for- 
ever the way computers are used. With OCR software you can 
input text without retyping it. With a simple add-in card, 
DS-2000/3000 turns your computer into an full-featured fax. 
And with the ability to scan almost any type of graphic tate ee 
DS-2000 and 3000 are perfect for desktop } 
publishing. f — 
Our scanner models offer different f 
levels of scanning resolution so that you 
can have the scanner that’s right for your 
applications-and your budget. The 
affordable DS-2000 is perfect for use as a 
fax or for scanning line art-applications —~ 4 
where its 200 dpi resolution is quite 
adequate, and where speed may be P 
more important. DS-3000, withits  ) 
300 dpi resolution, is better suited 
to OCR applications, or for scanning 


images for desktop publishing that require grey scale and higher 
resolution. 
__ DS-2000 and 3000 are sold bundled with exciting 
software so that it’s easy for you to get 
_ ~~ started. Discover how your computer 
can be more useful than ever before— 
discover DS-2000/3000. Call TOLL-FREE 
for the dealer nearest you. 


CHINON 


Chinon America, Inc. 
660 Maple Ave. 
Torrance, CA 90503 
Toll-free (800) 441-0222 
In Calif. (213) 533-0274 
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SWIFTAX... 






EVEN IF YOU’VE NEVER PREPARED A TAX RETURN, 
SWIFTAX MAKES IT EASY TO DO YOUR OWN 
-AND KEEP MORE OF WHAT YOU EARN! 


Step-by-step, line-by-line, SWIFTAX 
guides you through your Federal tax 
retums, and instructs you on which 
forms you must complete. This soft- 
ware program contains Full User 
Prompts, an abundance of Help 
Screens (which you'll find right in the 
program) that make SWIFTAX so easy 
to use, you may not need the manual! 
And this year, SWIFTAX makes tax 
preparation even easier by printing 
out your tax data—as well as the 
actual IRS Form! 


Features: 


e A Taxpayer Questionnaire helps you decide which 
forms and schedules you must complete. 


Calculates, completes, and prints out the most 
commonly used supporting schedules—1, A,B,C, D,E, 
FR, and SE—and Forms 2106, 2441, 3903, 4562, 
6251, and 8615. All forms, schedules, and worksheets 
are linked and automatically updated whenever data 
is entered. 


e Automatically checks your tax aiternatives, and 
calculates the lowest amount of income tax you 
must pay. 


Displays actual IRS forms on-screen, fully updated 
to reflect all 1988 tax law changes. 


e Generates and prints exact IRS versions of Forms 
1040, 1040A, 1040EZ—cbmplete with your data— 
using a laser or dot matrix printer. All printouts are fully 
approved by the IRS for signature and submission. 


TIMEWORKS 


444 Lake Cook Rd., Deerfield, IL 60015-4919 
948-4202 


S©Copynght 1983 Teneworks, nc Allnghts reserved 


ame 





FREE 


with every program— 


THE PRICE WATERHOUSE 
“PERSONAL TAX ADVISER” 
Tax Information & Planning Guide 





© Prints out itemized lists of interest, 
dividends, etc., that are too long for 
the standard forms. 


Sets up unique Taxpayer Files, ena- 
bling you to make changes to your 
completed tax retum at a later date. 


« Allows you to set up your own tax planning program 
by entering “what if” scenarios to project yourtaxes 
at various values. 


This Program Also Includes: 


¢ Context Sensitive HELP Screens: Just press a key and 
you'll be guided through this program with thoughtful, 
complete, line-by-line IRS instructions. 


 SwiftKeys: Provides instant access to forms and 
schedules. 


© A Bullt-in, Multi-Function Calcuiator. 


e AMemo Pad: Allows you to write yourself important 
notes—while you are working on any of the forms— 
and print them out on paper or save onto disk. 


e At apress of akey, a speciai HELP screen summarizes 
the 1988 tax law changes. 


¢ Timeworks Exchange Policy: Allows you to 
purchase next year’s SWIFTAX at half price. 
And, it’s tax deductible! 








ForIBMPC & Compatibles....... 
Also available for 
Apple lie, lic, IGS ....... 


Find SWIFTAX at your local 
dealer or order direct from 
Timeworks. Just call: 
312-948-9202. 
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retum the string ‘‘*****Twelve Dollar(s) 
and Thirty-Four Cent(s)*****’’, 

If the value in cell D1 is less than 1000 
but greater than or equal to 100, the func- 
tion in cell C7 will return a string in the 
form ‘‘*****q Hundred b Dollar(s) and ¢ 
Cent(s)*****"’, where a is the result of the 
formula in cell D5, b is the result of the for- 
mula in cell ES, and c is the result of the 
formula in cell F5. For example, if cell D1 
contained the value 123.45, the function in 
cell C7 would return the string ‘‘*****One 
Hundred Twenty-Three Dollar(s) and 
Forty-Five Cent(s)*****”’. 

If the value in cell D1 is less than 
100000 but greater than or equal to 1000, 
the function in cell C7 will return a string 
in the form ‘‘*****gq Thousand b Hundred 
c Dollar(s) and d Cent(s)*****”’, where a 
is the result of the formula in cell C5, B is 
the result of the formula in cell DS, c is the 
result of the formula in cell ES, and dis the 
result of the formula in cell F5. For exam- 
ple, if cell D1 contained the value 
1,234.56, as it does in Figure 4, the func- 
tion in cell C7 would retum the string 
‘*#*#£*One Thousand Two Hundred 
Thirty-Four Dollar(s) and Fifty-Six 
Cent(s)*****"" 

If the value in cell D1 does not contain a 
cents component, the result of the function 


) in cell C7 will end with the characters ‘‘No 


Cent(s)** we? 





Calculate the term of a loan, using 
the @TERM function 


In the May 31, 1988, issue of the Spread- 
sheet Clinic, K.M. Gunsteens presented a 
formula that calculates the term of a loan 
(the number of payments required to pay it 
off), given the amount borrowed, the 
monthly rate, and the amount of cach 
monthly payment. 

Gunsteens’s formula works well, but 
it’s more complex than it needs to be. In 
fact, /-2-3 features a function— 
@TERM—that does the job quite nicely. 
Simply specify the monthly payment 
amount as the first argument, the annual 
rate divided by 12 as the second argument, 
and the principal amount multiplied by —1 
as the third argument. Multiplying the re- 
sult of the function by —1 returns the total 
number of monthly payments. 








The worksheet shown in Figure 5 is an 
example. Cells B1, B2, and B3 of this 
worksheet contain the values 100,000 (the 
principal), 10 percent (the annual rate), 
and 1,000 (the amount of each monthly 
payment), respectively. Cell B4 contains 
the function 


-@TERM(B3,B2/12,-B1) 


As you can see, this function returns 


8 
$100,008 
10.808 
$1,000 
215.9857 


A 
Amount Borrowed: 
Annual Rate: 


Monthly Payment: 
Number of Paymenta: 





Figure 5; The @TERM function in cell B6 of 
this worksheet calculates the term of the loan 
described by the values in cells B1..B3. 


215.90579 as the number of pay- 
ments—the same value retumed by Gun- 
steens’s formula—Bob Clark; Westmin- 
ster, Colorado 


This is correct. Most 1-2-3 users use the 
@TERM function to calculate the number 
of equal periodic deposits required, at a 
given rate, to accrue a specified future val- 
ue. For example, you might use @TERM 
to calculate the number of annual $2,000 
deposits required for the value of your IRA 
to grow to $100,000. But it can also be 
used as described above—to calculate the 
number of periods needed to repay a loan. 

It is strange that this form of the 
@TERM function seems to work only in 
Lotus 1-2-3, Release 2.01. Release 1A 
does not feature the @TERM function, 
and in Release 2, any @TERM function 
with a negative third argument will retum 
the value ERR. If you use either of these 
releases, you will also have to use Gun- 
steens’s formula to calculate the term of a 
loan. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk together with a print- 
out. Mail your contributions to Spread- 
sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. PC] 





PC voice 
mail, 


nowonly 


$199. 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
1 (800) 6-WATSON 
(in Mass., (508) 651-2186). 
To order, call 1 (800) 
533-6120 (in Mass., 
(508) 655-6066). 

Credit Cards Accepted. 


Natural MicroSystems Corporation 
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dBx Translates dBASE Apebiations toc 


You GBASETM programmers know what 
an expressive and readable language 
dBASE is It's a very comfortable devel- 
opment environment But the pnce is de- 
based performance Even compiled 
BASE doesn offer the speed that some 
users require these days The kind of 
speed offered by software wnitten in the 
C language The answer ts dBx™, 

Bx translates dBASE to C It offers you 
a Major competitive advantage over the 
next dBASE programmer Keep wniting 
mn dBASE Take every application all the 
way to completion Then use dBx to 
translate them top to bottom toC! 


Other advantages Cus portable even 
to other operating systems like UNIX/ 
Xenx™ To the Macintosh or Amiga 
dBx gives your apphcations a passport to 
places dBASE cannot go 

Has its own file manager for singie 
user, but inksto major C fle managers— 
c-tree and dBC~-for compatibility with 
dBASE files or multi-user support We 
have everything you'll need, ncluding 
good advice 


list. Ours 
Bx $550 $419 
with Library Source $950 «$725 
Call for Full Source Pricing 
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The Power Environment for dBASE Programming 


Many worthy uti sf a prodnets ue aed 
needs that dBASI - 
guage doesnt—dUTIL yaFLOWTM 


and a host of others Trouble 1s, you have 
to use them separately, then combine 
he output into your dBASE program 
files 

No longer dBRIEFT, written n 
BRIEF's macro language, grabs hold of 
BRIEF and tums it into a conmiete cl dGBASE 
fil and It] Plus programming di 
Using BRIEF’s underlying shell capa capabih- 
hes and its own interfaces, dBRIEF can 
mun external uthty branes, plus dBASE 
itself, and link to the Clip] 
Foxbase+TM and Quicksilver compilers, 
ali wth dBRIEF stl] loaded and running 
the show It can do what BRIEF already 
does plus 


© Converta screen layout nto dBASE 
code for interactive data entry 

© Display dBASE file structures in 
windows, a great convemence alongade 
your program files 

« Expand keystrokes into full dBASE 
statements 

¢ Indent automatically for clenc 
display 

Create databases, index files, nvoke 
Ashton-Tate’s FORMAT™ and 
dCONVERT™, draw hnes and boxes 

"Simply marvelous programmung en- 
vironment gee writing and eee 

programs "| PC Magazine, urce 
one included! 

Requires BRIEF ! 32 or later and 384k, 
512k to run dBASE within dBRIEF, 640k 
and harddisk recommended 
BRIEF/ dBRIEF Lust $275, Ours call 
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The Fastest, “Most Powerful, dBASE Compatible 
Database Mi Management System, NOW! 


New FOXBASE +2.101s faster and more 
powerful than dBASE IV and 1's avail- 
able NOW' FOXBASE +2 01s alreadya 
PC Magaane Editor s Choice and has 
Teceived an unbelievable 9 2 rating from 
Infoworld FOXBASE +21 has new 
fealures such as builtin support for pull 
down and pop-up menus, a new screen 
painter to Create cusiom inpul screens, a 
new advanced automatic apphcations 
generator to write programs for you auto- 
matically a new user interface designed 
to allow both first ume and expenenced 
users to handle most database options 
effonlessly and, much, much more 
plus, Foxbase is stl dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
plogram without modification Foxbase 
fully supports commands like Browse, 
Eda. Append Create Modify Report, 
and Modify Label. even in the middle of 
a compiled program’ Foxbase supports. 
EMS memory and local area networks. 


list Ours 

FoxBase +Version2 10 $395 $247 
Unimited Runtime $500 $333 
FoxBase *Mult User (LAN) $595 $397 
Unhmited Runtime $700 $467 
FoxBase +/3i $595 $397 
Unhmited Runtune $500 $333 
FoxBase + Macintosh $395 «= §263 
Unimited Runtune $300 = $201 
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Powerful Implementations | Of The Most Popa 


ig Languages 
Microsoft C 50 The flagship of the 
Microsoft ne runs up to 30 percent faster 
than its predecessor Its new optmuation, 
features deliver untouchable execution 
speeds, 100 new additonal hbrary 


routines 

Microsoft MacroASSEMBLER 5 0° If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity 
"MASM"’ 5 01s a lot easier to use, has 
completely revised documentation, and a 
new "Mixed Language” programming 
guide that gives you step by step instruc- 
tons for Inking your assembly code with 
other Microsoft languages. 

Microsoft QuickBASIC 4 0 1s a revolu- 


tionary concept in BASIC programming 

Jt allows you to run, edit, debug, and run 
again Our fnencts at Microsoft have elim- 
mated the dreaded compile step When- 
ever you edit your code QB4 automa- 
tically ncorporates your changes, so that 
at can run a program of 150,000 lines in 
less than a minute 


Each member of this language family 
includes the renowned debugger 
CODEVIEW 

lust Ours 
Microsoft C $450 «($295 
Microsoft Macro- 

ASSEMBLER $150 $109 
Microsoft QuickBASIC $99 $ 6 
Macrosoft FORTRAN $450 $295 

aan : 

VISA |) Menerar 
= 
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Jos. DD! 
Sophisticated Tools Essential 
For Fast Database Handling 
Btneve ts a library of subroutmes that 
allows the programmer to build a data- 
base application using any language It 
takes complete charge of all file creanon, 
indexing, reading, wnting, insertion, 
deletion, forward and backward search- 
ing Its balanced tree indexing scheme 
fords any key nm a milhon m less than 4 
accesses .That's fas! 

Bmeve ts mult-tingual also ft ncludes 
more than 20 language interfaces (includ- 
ing C, BASIC, PASCAL, FORTRAN). 
However sf it tums out that you are using 
something a little unusual, worry not The 
manual includes a chapter on how to 
wnte a lanquage interface to Bineve 

Btneve's vital statistics are equally an- 
pressive Filesmay have upto 24 ndexes, 
fixed record length to 4090 characters, 
variable length to 64K, mdexes to 255 
characters, files of 4 billion bytes Net- 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Multilink 
and many others 

XQLis a relational database manage- 
ment system deagned especially for pro- 
grammers Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and suli having the power tc process that 
data nght down to the byte level 

Think about your applications A large 
Part of your software development effort 
probably devoted to managing data 
stored in fdles on disk Hours spent wnt- 
ing lmes of code to search and store data 


7 
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records could have been used to pro- 
gram more unportant parts of your apph- 
cation Why not let XQL do tt for you 
XQL will ncrease your programming 
productivity and let you focus on building 
better applicatons 

The XQL system works in tandem with 
Bmeve and has an equally powerful 
chassis No limit on the number of 
records per fle Max fille 1s 4g9ga- 
bytes, Max record size equals 4K, Max 
indexes per fie is 24 The one version 
works for single or multuser systems, 
DOS Ver 30 or greater All languages 
are supported 

Xtneve ts the final ingredient in the 
Novell programming recipe Itis a menu 
dnven, data retneval system, that allows 
you to quickly find mformaton and dis- 
play reports System developers can 
easily customize Xtneve to display com- 
mand menus, help files, and error mes- 
sages in the English spoken by the cus- 
tomer Xtreve screens then gives menu 
choices that users can quickly recognize, 
making Xmeve an easy product to use 
and understand 

Report Opton for pnntng customized 
reports, form letters, mailing labels & 
statements 


List. Ours 
Btneve $245 $175 
Btneve/N $595 $445 
XQL $795 $595 
Xtneve $245 $220 
tneve/N $595 $459 
Report Option $145 $128 
Report Option/N SHS $269 





Leave the Device Driving to GSS 


For senous applications sick to the tools 
that stick to the standards Not the least of 
Teasons why GSSTM has emerged as the 
pre-emment graphics toolmaker is that it 
has always conformed te ANSI standards 

At the heart of the system 1s the CGI 
standard Development Toollat ft has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
Printers, plotters, cameras The drivers 
completely neue piles appleaton 
from concer for device hosyncracy 

GSS Kernel™ conforms to ANSI's GKS 


2b and has all its dnvers and language 
bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
anobyect The Metafile Interpreter reads 
ANSI CGM files with full CGI] capability 
for recreation on vanous devices 
Quality software? IBM thinks so They 
sell GSS under ther own label Royalties 
Needs 255k list Ours 


CGi Dvipment Toolkt $498 $375 
Kernel System $495) | $375 
Kernel for {BM RT $795 | $645 
Metafile Interpreter $205 = §235 
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dBASE, C, FORTRAN, BASIC, 


COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data...and many more. 


Call 
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How to list filenames in a useful 
format without editing 


One way to get a list of filenames in a di- 
rectory is to pipe the results of DIR and edit 
the file, removing the size, date, and time 
columns. This is not hard to do. Eliminat- 
ing the spaces before the extension and re- 
placing them with a period can be messy if 
the filenames vary in length. For example: 
COMMAND COM 


ANSI sYS 
FILENAME EXT 
DATA 


My solution is to copy the desired files to 
NUL and redirect the COPY command 
messages to a file, as in 


COPY *.DOC NUL > DOCLIST 


Now all you have to do to DOCLIST is de- 
lete the last line. It will look like this: 


COMMAND .COM 

ANSI.SYS 

FILENAME. EXT 

DATA 

1 File(s) copied 

There’s some overhead here, since each 
file is read in its entirety. But for short files 
it’s quick and beats the messy editing of a 
regular directory listing. —Ed Volkstorf; 
Chesapeake, Virginia 





You can save the trouble of editing out the 
last line of the listing by piping the output 
through FIND. For example: 


COPY *.DOC NUL | FIND /V “copied” > 
DOCLIST 


Copying a file to NUL reads the data from 
PC 


USER-TO-USER 


A faster way to copy large quantities of data between two floppy disks; have your computer 
execute a specific task at a certain time; get a list of filenames in a useful format. 





PRODUCTIVITY 





the file without writing it anywhere. It will 
also take whatever time is required to read 
every file you’ve requested. 

There is a better way, though. The FOR 
command expands a wildcard filespec into 
each of its individual members. Figure I 
shows a batch file that creates a list of files 
matching a filespec and stores it in the out- | 
put file you choose. Like COPY, above, it 
leaves the filenames in a useful format, but 
it doesn’t have to read each file. 


purchased Quick C from Microsoft, I was 
surprised to find that this, too, uses the en- 
vironment variable LIB. This concerned 
me since I still plan to program in BASIC. 
To solve my problem, I turned to DOS. 
Using the SUBST command, I found a 
way to use the environment variable LIB 
for both QuickBASIC and Quick C and 
still keep everything separated. 

First I decided to have my executables, 
libraries, and source programs reside on 
logical drives Q:, R:, and S:, respectively. 
(There was no special reason for using 
these logical drives.) I then added the fol- 
lowing line to CONFIG.SYS: 


LASTDRIVE=Z 
This allowed logical drives up through Z:. | 


NextI defined the environment variable 
LIB and the logical drives. I added 


SET LIB=R: 

SUBST Q: C:\QBASIC 

SUBST R: C:\QBASIC\LIB 
SUBST S: C:\QBASIC\SOURCE 


to AUTOEXEC.BAT in my root directo- 
ry. I also added these logical drives to my 








SUBST rescues compilers from 
contending over an environment 
variable 


One of my first programming ventures was 
with BASIC. When | purchased Quick- 
BASIC 4.0 from Microsoft, | was very 
pleased with its excellent programming 
environment. Installation was fairly sim- 
ple, mainly requiring the environment 
variable LIB to point to the location of the 
libraries when linking occurred. 

Recently I’ve started to explore other 
languages such as Pascal and C. When I 








ECHO OFF 

IF “%2"=="" GOTO Params 

IF EXIST %2 DEL %2 

ECHO Storing list of files matching %1 in file %2 
FOR %tf IN (%1) DO ECHO %%f >> %2 


GoTo End 


:Params 
ECHO SYNTAX: "DOCLIST filespec outputfile” 
2End 
Figure 1; DOCLIST.BAT creates a nicely formatted list of files matching a template. 
MAGAZINE ee ee ee 








The best 3.5" floppy drives 


at NEW low prices... 


MANZANA 
MEANS 
BUSINESS. 


That’s why 8 of the 10 
largest corporations in the 
U.S. have tested and pur- 
chased our 3.5" floppy 
drives. Because we offer 
quality, reliability and 
compatibility. 


HOST-POWERED PLUS $374.95 
An externel, host-powered 1.44MB 3.5” 
floppy dnve. Functions without sacrificing 
either of your internel Gnves. Comes with 
Mux Adapter Card and 3Five" software. 


HIGH-DENSITY EXTERNAL $384.95 
A host-powered 1.44MB drive with our High 
Density Controller Card to upgrade your XT 
to high density 3.5" compaubility Includes 
3Five* software. 


3rd INTERNAL™ PLUS $289.95 

For those with 3 or more drive bays, @ 
1.44MB 3.5° dnva in a 5.25° frame, Mux 
Adapter Card, cabling and 3Five" software. 


INTERNAL PLUS $199.95 
A 1.44MB 3.5° rive in a 5.25° frame, with 
»3Five* softwere and mounting herdwere. 


HIGH-DENSITY 

CONTROLLER (HDC) $94.95 
Upgredes your XT or compatible to support 
1.44MB 3.5” drives. Supports up fo 4 drives 
internally, or 2 internal and 2 external. 
Includes 3Five* softwere. 


MUX ADAPTER CARD $89.95 
Supports two floppy cnves, internel or 
external, in addition to existing dnves. 
Includes 3Five* software. 


3rd INTERNAL” MUX CARD $99.95 
Includes cable to support e third dnve 
internally. 
SPECIFICATIONS 
Works with any DOS 2.0 or above 
Full compatibility at 720K and 1.44MB. 
One year limited hardware warranty. 


™ 


— 
Manzana 


Manzana MicroSystems, Inc. 
P.O. Box 2117, Goleta, CA 93118 
FAX (805) 968-5449 


To order: contact your dealer 
or call us directly at_ [Go witH 
MICRO D 


(805) 968-1387 
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B® USER-TO-USER 


| path’s environment variable. This ensured 


that they would be found in all circum- 
stances. Therefore, my path command 


| looked like this: 


PATH C:\EXE;C:\COM;C:\BAT; 
C:\TOOLS;Q:;R:;3S%; 


Defining environment variables using log- 
ical drives has an added advantage: it 
doesn’t eat up too much of the limited en- 
vironment space. 

Finally, I created the two batch files in 
Figure 2 and put them in a subdirectory, 
C:\BAT,, where all my batch files are. 

A logical drive cannot be replaced with 


| a new definition. It must first be deleted 


and then redefined; hence the first three 
lines of each batch file. The /D parameter 
to the SUBST command tells DOS to de- 
lete the logical drive definition. The sec- 
ond three lines define the new meanings of 
the three drives. The last two lines put the 
user in drive S:, and then execute the cor- 
rect compiler environment. An optional 


| filename may be specified when the batch 





file is executed. 

If other Microsoft products use the en- 
vironment variable LIB, this technique 
could be safely applied to these as well. To 
use the LIB environment variable for other 
applications, you simply have to create a 
batch file similar to those above.—David 
Hendrickson, Riverton, Utah 


c:\QBASIC 
C:\QBASIC\LIB 
C:\QBASIC\SOURCE 


c:\Qc\BIN 
c:\oc\LIB 
C:\QC\SOURCE 





Figure 2: These two batch files, QB.BAT and 
QC.BAT, assign drive letters for programming 
in BASIC and C, respectively. 





I've certainly used SUBST to save myself 
keystrokes. It’s a lot easier to type T: than 
CD \PROG\LANG\TURBO. But I never 
thought of changing the directory referred 
to by a given drive letter. That’s one clever 
idea! Note, too, that your path string can 
be more compact when you use SUBST. 
For example, 


PATH C37;D:;Li;P3:Ws 
instead of 


PATH C:;C:\APP\DOS;C: \APP\LOTUS; 
C:\PROG\PASCL;C: \APP\WOPRO 


SUBST first appeared in DOS 3.1. 





Set your computer to execute a 
specific task at a certain time 


In previous User-to-User columns, I have 
seen batch files that execute once a day and 
some that execute on a given day. Here’s 
one that executes only at a given time of 
day: TIMEBOMB.BAT. 

To use this program, copy TIME- 
BOMB.BAT in Figure 3 and 





.BAT in Figure 4 onto your RAM drive, | 


along with FIND.EXE and MORE.COM. 


Modify CURRENT.BAT to include the | 


commands you want executed at the pre- 
determined time. You should make sure 
everything is ready to go when the fateful 
hour strikes (for example, the tape drive is 
set or the printer is loaded and on-line). 
Then simply type 


TIMEBOMB hh:mm: 


where hh represents the hour in military 
time and mum represents the minutes. For 
example, TIMEBOMB 20:30: would set a 
timer for 8:30 p.m. 

The second colon at the end of the time 
is mandatory in order to distinguish be- 
tween hh:mm and mmss. In other words, 
it prevents releasing your program at 
hh:20:30 instead of 20:30:ss. The 
as shown here is written for DOS 3.3, but 
the basic concept will work with any ver- 


| sion of DOS. 


TIMEBOMB.BAT has some limita- 
tions, the most serious being that it re- 
quires a RAMdisk. The program constant- 
ly accesses the drive, so you want to avoid 
putting your hard disk through a torture 
test. In addition, your PC cannot be used 
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It lakes Guts 
‘lo turn A Laptop 


Into A Deskto 


Most desktop computers are entirely too 
big and too clumsy to make it off the desk, to say 








Two IBM-compatible internal expansion slots let you expand 
the T3200° capabilities quickly and easily. 
nothing of making it out of the office. 

But with the lightweight portable Toshiba 
T3200, that’s no longer a problem. 

We've squeezed everything youd expect 
from a powerful desktop computer into a light, 
slender 19-pound portable — packaged to go. 

It has two built- 
in IBM-compatible 
expansion slots for 
networking and 
mainframe commun- 
ications. A 12MHz 
286 microprocessor 
for high-speed data 
handling A 40MB 
hard disk for quick, 
easy access to all 
your applications. A 





‘A separate muncric keypad 
speeds data entry. 
720KB, 31” diskette drive. And a full mega- 
byte of RAM that’s expandable to 4MB for 


The T3200 1s backed by the Exceptional Care Program (no cost enrollment required). 
See your dealer for details. IBM 1s a registered trademark of International Business 


Machines Corporation. 
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© 
memory that can ' 
rival even the 
most muscular 
desktops around. gi 
It even comes 9% 
with a built-in : 
EGA gas plasma & 
display andan 4 4M hard dish gives you fast access 
EGA monitor to all your most important applications, 
port — standard features that some desktops 
QA, consider optional extras. 

Yet, it gives you the freedom 
to go anywhere your work takes 
you — from your boardroom to 
your living room. 

So call 1-800-457-7777 for the 

helps speed  loshiba computer and printer 

data handing dealer nearest you. We'll see to it 
that you get inon 
all the latest in- 
side information. 
A built-in EGA gas 
plasma display han- 
dles sophisticated 


graphics with 
ease, 












A 12MHz 80286 
microprocessor 









In Touch with Tomorrow 


TOSHIB 


ibe Amenca inc., Informanon Systems Dron 













--CUstomers and dealers ali 
alik e 

t, splendic WordPerfect 5.0 to be a € are 
re, Offering 


olossal 


” 505, Or 
- Bill Yurdin, a pettect 10, wwordPeriert ommend tO is the 







‘ 's Cor nts 
e Archibald, improveme apes. iroces 
Publishing coll users of all vara world fo era 
C Prins feature-lade; - Eric Aiderma® urnet 
ea. ae stion ve ever seen.” ™ ood praby 
age , 
“Beyond any ave ea ‘Personal Publishin, 

ig a fine prog ric. . “I must candidly reveal tha 

Perfect 5.01 , work’ SE ts product fs nothin f 


ably the best a oot Ww “WordPerfect 5.0 *. Stane, Federal Computer 
Psi va 2 WAS alreag in 


“The question is whether 
yorth the wait. The answer i 


jasterpice,” - Jon Pepper, PC Week. "> %, 
~ ni! strong, and quick, 
us teeavle, rofes- 


WordPerfect i 
at er sional word processer..the program 


is a superior value.” - InfoWorld 


___ Introducing the most 
highly acclaimed word processor 
since WordPerfect 4.2. 


At WordPerfect Corporation, we viewed the re- Ask your dealer about 5.0, or talk to someone 
lease of WordPerfect’5.0 with a lot of excitement and — whoisusingit. We're confident that once you've tried 
a little trepidation. After all, we took WordPerfect 4.2, _ it, you'll never go back to your old word processor. 
the world’s favorite word processor, and changedit. Even ifit’s WordPerfect 4.2. 

And even though we made WordPerfect 5.0 easier For more information, call or write WordPerfect 





to use, more powerful, and more feature rich Corporation, 1555 North Technology Way, 
than 4.2, we wondered ifloyal users would  WogdPerfect, © Orem, Utah 84057, (801) 225-5000. 
agree with us. (In Canada, call 1-800-267-2499.) 


discovering that WordPerfect 5.0 has replaced _, PORATION 
4.2 as the world’s best word processor. 4 





Today, we're glad to say that the response wW 
has been incredible. People everywhere are > N \ Vord Per fect | 
a COR | 





WordPortect is a registered trademark of WordPerfect Comporation CIRCLE 508 ON READER SERVICE CARD 


| # USER-TO-USER 


| for other work while it is patiently waiting 
for the correct time to spring into ac- 
tion.—Ernie F. Deel; Decatur, Alabama 


If you use this method with DOS versions 
prior to 3.3, you'll have to make a few 
changes. First, add COMMAND.COM to 
the list of files you need to copy to the 
| RAMdisk. Remove @ from the beginning 
of the first line in each batch file. Last, 
change the line “CALL tick”’ to 


| COMMAND /C TICK.BAT 













@ECHO OFF 
|CLS 

ECHO TIME BOMB set for $1 
sstart 


| ECHO | MORE | TIME | FIND "81" | FIND /V "-" > tick.bat 


| |CALL tick 
GOTO start 


— ww = F 


PRODUCTIVITY 


Really and truly, only use this batch file 
on a RAMdisk. You don’t want to put any 
physical disk drive through such punish- 
ment. 

If you want a continuous display of the 
current time, add this line just before 
“CALL tick’’: 


ECHO | MORE | TIME | FIND “Current” 


This will give you a series of lines in the 
form *‘Current time is 12:59:59.59"", 
which is updated every few seconds. You 
may also want to move the line that echoes 


Figure 3: This disk-intensive batch file activates CURRENT.BAT at the specified time. 





METRO IMAGEBASE =; 


GECHO OFF 
ECHO %1 #2 %3 


REM *** Your commands go here *** 
PAUSE 





Figure 4: Whatever you put in CURRENT.BAT 
will be executed at the time passed to 
TIMEBOMB.BAT. 

the alarm time to after ‘‘:start’’ instead of 
before it. 

Why does it work? Before the correct 
time, the FIND lines filter out all output 
from TIME, leaving TICK.BAT empty. | 
When the output of TIME includes the 
specified time, it gets written to TICK 
-BAT; for example, **Current time is 
12:00:01.25.°" Now TIMEBOMB calls 
TICK, and TICK calls CURRENT, which 
performs whatever tasks you've listed. Do 
note that if the commands in CURRENT 
.BAT take less than a minute to execute, 
they'll be called again in the next loop of 
TIMEBOMB.BAT. 


ELECTRONIC ART. 


Professional-quality, hi 


electronic art for serious desktop publishers. 


@ Professional-quality art created by leading illustrators. 


@ More than 4 times sharper than typical“clip art’. 
@ One large image per file for easy manipulation. 
@ 100 usefully grouped images per package. 

@ Guaranteed satisfaction or your money back. 


100 images per package 
3 00 dpi resolution 


Cricket Paint and 


Works with: PageMaker, Ready Set,Go!, 
Ventura Publisher, XPress, 

















NewsletterMaker [~~ }|_ Business Graphics 
Pictures that really make Senous and not so senous 
x, headlines. Seascmal, edu- images to work with. 
Ne 7,2 ! nthe holiday and | Offices and office equip., 
arts. Images to illustrate | managers and meetings. 
— _| almost any occasion and financial symbols 
| Computers & Technology | 7 R 
|} | Images of people comput- Pol ones aul indus- 
= i tors and = tnal, tural and 
resolution = _ i gS ae 
] ey astronauts, research twpveyourreports 
laboratories and more 2 more impact. 
J | Borders & Boxes | = Food 
ite Decorave signs, 2, | Agenerous serving of 
| - ~ symbols, comers, bursts, Neel images, From soup to 
P| ae ee Pree nuts, catia a 
aming any document. banquets and barbecues, 
1 a) **" | borders and more 
Other available packages: 
The Four Seasons _ People Weekend Sports Exercise & Fitness 
Art Deco Team Sports —_Nine to Five Travel 
Word Perfect 5.0. Money-Back Guarantee 
‘ If you are not completely satisfied with the selection of i aoa’ return the 
complete package within IC days for a full refu 


File Format: All Macantosh and MS-DOS PageMaker 
disks use TIF, Ventura Publisher disks use .PCX and 
145 per package WordPerfect 5.0 disks use IMG. 


System Requirements: 


Computer: Macintosh 512E, Plus, SE, I] and [BM sys- 
tems configured for desktop pubhshing. 


Storage: 


A hard-dnve 1s strongly 


recommended. 


Printer: 


For information call 1-800-5 


Laser Printer 


2. Fax: (418) 481-4557 


Outside US (818) 881-197) ipa imageBase, in 


18623 Ventura Bivd.. Suite 21 


Tarzana, CA 91356 





To order call toll-free: 1-800-52 5-1 552 
sneha Ee a a delivery , . 


OT eae 


Metro ImageBase, Inc. 
18623 Ventura Blvd. Suite 210, Tarzana, CA 91356 
PCM 269 1-800-525-1552, Fax: (818) 881-4557 


Copyngna tee iors Conus Cremreca ire A vm mewet ee SRE ee 
reatee Grate te Savin srecmerea revere be eae SO 
acca to Anos Cornpueee thc Pagektner a 6 egetered Yademan of Aus Cenporanon Aeacy Set Go's 
Facenan Maracin Caen re Ward Abaiora 1ropeed aceon 3 Pa kere Cope mcr an APross 
® a vagemart of Quat nc WordPertect 6 a rayetred ranemart of WertPetect Cope aon Crcmt Pay a 4 vaclemert of Crinet Sofware int 
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Copy floppies faster using an 
intermediary RAMdisk 


It can take along time to copy a large quan- 
tity of data between two floppy disks, es- 
pecially if the individual files are small. 
Each time the active floppy drive changes, 
you have to wait for the new drive to come 
up to speed. The floppy drives have just 
enough time to shut off, before they are 
needed for the next read or write. 

I cut my copy time in half by copying 
from the source to a RAMdisk, then from 
the RAMdisk to the target floppy. This al- 
lows the read to go uninterrupted because 
the floppy drives never stop. RCOPY] 
.BAT in Figure 5 copies all files on drive 
A: to drive B: via the RAMdisk. 

RCOPY.BAT in Figure 6 is even more 
flexible. It allows you to select files by us- 
ing a temporary RAMdisk subdirectory, 
\TTEMP. Then it lets you copy them from 


SOFTWARE §@ x: 


pred is 3 Oh. 
Lotus 1-2-3 2.01 /Vaive Pak 


Autocad v.10 (NEW 


PRODUCTIVITY 


or to any path, using DOS COPY. This re- 
quires RCOPY.DAT, which is created by 
RCOPY.BAT and contains 


Y<RETURN> 


to be in the current directory (or you can 
add a path). If you use this line, you won’t 
have to answer the question ‘Are you sure 
(Y/N)?’” prompted by the command DEL 
D: ViTEME 

This single-drive, same-name copying 
capability is especially useful for rewriting 


OBE 


COPYING ALL FILES FROM A: 


an old disk to counter magnetic loss, or for 
duplicating a floppy when you have only 
one 5%-inch (or 3'4-inch) drive. 

Of course, you must have a RAMdisk 
that can hold all the files you’re going to 
copy. Remember to change the drive des- 
ignation in this batch file to coincide with 
your own RAMdisk or hard disk if suffi- 
cient RAMdisk space is not available. 
Using a hard disk won’t be as fast, but it’s 
better than direct floppy-to-floppy trans- 
fers.—Scott Suhr; Fairborn, Ohio 


TO B: THROUGH RAMDISK D: 


- - PRESS CTRL-C TO ABORT 


ABOUT TO DELETE ALL FILES 


Ds*.* 
Az*.* Ds 
D:*.* B: 


CALL OUR NATIONAL 
HOTLINE 


Ces) 


LOWEST PRICES — BEST SELECTION 
"Give Us the Opportunity te BEAT Any Price? 
To Order Call Our National 
HOTLINE. 


ADD-ONS 


ACCOUNTING 
Accpac Pius 50 G/L, A/R, A/P .. 
Accpac Plus 5.01/C, O/E. A ..... . 
Accpac BPI G/A, AR, A/P, Payroll 
Accpac Easy G/A1 OA, Payrol 
Badlord Accounting 3.23 . 
Oac Bonus Pak 
Oac Easy 3.0, of Payroll 
Managing Your Money 5.0 . 
Peachirea Compiata Il Accounting 
Paachtrae w/ Data Quary Il 
Quickan v 2.0. 
Timaslips tl) 


Autocad v.10 (NEW) . . 
Auloskatch (Enhance id). 
DesignCad o: DasignCad 3D 
Orafix CAO Ultra (NE 

Oralix 1 Plus .... 

Ganaric CADD 3 

Generic PACe Lave ill 
MathCad 


Lap Link Plus ... 
PC Anywhara lil 
Procom Plus 

DATABASE 
Clippet: sume, ‘97... 
Oatape 


Foxbase Plus 2.1-Sin ole 
Foxbase Plus 2.1- cSingle User (ui 
Foxbasa Plus 2.1-Multi Usar 
al pie Pius 2.0 

O0&A]30 


R&A Raportwritar (dBase) 
DEGKTOP PUBLISHING 
First Publisher 2.0 .................0ce eee ee 


GEM Desalop Pubiisher 
Newsmastar ll .. . ati 
Publisher's Paintbrush ° 
Ventura Publisher 2.0 . 
Pagamaker 30 


GRAPHICS 


Graph-in-The-Box ....... .........0..... 


Harvard Graphice 2.1 ... 


Or. Halo It 
Formtoots . 
Formworx w/Fill n 
GEM 3/Draw Plus ... 
Lotus Freelanca Pius 
Microgratx Draw Pius 
PC Paintbrush Plus . 
Printmastar Plus .... 
Prinishop 


INTEGRATED 
First Choice 3.0 ens 
Framework Ill ..... 


Microsoft Works .... 


OFI Scannar 

Logimouse C7 Pius . 

Logimouse HIRES . 

Logimousa w/Ganaric CAD! 

Logimousa w/Paintshow .. 

Logimouse w/Publishar ... 

Microsolt Mouse w/Easycad2 . 

Microsoft Mouse w/Painibrush . 

Microsolt Mouse w/Windows ... 
PROGRAMMING 

Brial Editor 20 

C Tools Plus (Blais) 

Clarion Parsonai Devalopar .. 

Clarion Proiassional Devers 

IBM Parsonal Editor il ..... 

Microsolt Cobol30 . 

Microsolt C Compitar 8. 

Microsoft Fortran 4.1 ......... 


* Corporate and Government PO's Welcome 


a 


Micresoll Macro AssemoOler 5 1 
Microsolt Pascai 40 

Microsott Ourck Cv 1.01 .. 
Microsott Quickbasic 4.0 .. 
Microsott Windows Di 

Turbo Assembier .... 

Turbo Basic 

Turbo C 2.0 (NEW) 

Tutbo C Profassional . 

Turbo C Tools 20 

Turbo Pascat 5.0 {NEW} . 

Turbo Pascal Deveiopars Library 
Turbo Pascal Prolessional 
Turbo Prolog 2 0 (NEW) 


PROJECT-MANAGEMENT 


Superprojeci Pius 
Timalina Graphics 
Timaiina 3.0 Prolassiona’ 


ae 


Lotus 1-2-3 v.2. 

Lotus 1-2-3 v.2 ot (35°) 
Lotus HAL 

LUCID 3D 

Microsoft Excal 


Ailways 

Copy ll PC .... 

Copy 11 PC 

Cruise con 

Desq 

Desauew 386 ew) 

Diract Accass 4. 

Disk Optimizar ai Oo. 

Disk Technician Plus 

Disk Tachnician Advanced (NEW) .. 
rout dos 


Policies: 


Faswax 

Fixed Disk “Oroanizar ( 
Flight Simulator 
LaManu.... 

Lightning (disk-cacha: 
Lotus Agend: 

Maca See 0 ( ) 
Memory Mat 

MS Das 3 3 ~iGiBia ic 
MS Windows 388 .. 
Microsoft DOS 40 . 
Microsolt Laarning pas: 
Microsoft Windows 286 21 
Norton Advanced Ul 45 (' 
Norton Edior . 

Norton Utilities 45 


Ona Dir Plus .. 
Optuna NEW) 


Sideways 

Sottware Carousal 

SQZ Plus 

Tornado w/ /Libr 

gyping Tutor IV . 

SpinRita 

Xtraa Pro 
WORDPAOCESSING 

Grammatik U1 

Microsofl Word 40 .. 

Multimata Advantaga 

PES: Profassional rita 


fordperfect 5.0 .. 
Wordparfact 5.0 (3 
Wordperfact Library 
Wordpertect Network 5.0 .. 


1-no Surcharge on credit cards 
2- shipping - any 1 item - $6; any 2 items - $7 
any 3 or more - add 2% (NO. MINIMUM CHARGE) 
4- COD charge $5 
5- prices, terms and availability subject to ‘change without notice 
6 - all returns subject to approval - 25% fee 


Please Send All Correspondence te: 
1810 Byberry Rd. Suite Mm. Bensalem, PA., 19020 


* Lowest Shipping Charges - Ground or Air 
* Call For Products not Listed (3.5” or 5.25”) 
x* Volume Discounts Available 
* Member of the Better Business Bureau 
* DEALER INGUIBIES, WELCOME 
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Tandy Computers: The broadest line of PCs in America. 
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To streamline your heavy business 
workload, turn to the Tandy 4000 LX. 
With its 32-bit Intel® 80386 micro- 
processor operating at 20 MHz, the 
4000 LX delivers new performance to 
database management and sophisti- 
cated computer-aided design. 


Two megabytes of zero wait-state 
memory make the 4000 LX ready to 
use with MS® OS/2, as well as MS- 
DOS® software. With this much 
memory standard, the Tandy 4000 LX 
is also ready to use as the hub of a 
powerful multiuser office system run- 


ning SCO™ XENIX® software. And as 


a network file server in a 3Com® 
workgroup, the 4000 LX provides 20 
MHz performance for exceptionally 
high-speed data transfer. 


The Tandy 4000 LX is highly ex- 
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed in 
configuring the optimum system. 


The Tandy 4000 LX complements 
our Tandy 4000—a 386™ machine op- 
erating at 16 MHz. The one-megabyte 
Tandy 4000 is the cost-effective solu- 
tion for many of today’s most high- 
performance applications. 


‘Tandy Computers: Because there is no better value™ 


Intel/Reg. TM and 386/TM intel Corp. MS, MS-DOS and XENIX/Reg. TM Microsoft Corp. 
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Get the power 


== || and performance 


of Intel’s 80386 
.at 20 MHz. 


The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 


Send mea 1989 RSC-20 
computer catalog. 


Mail to: Radio Shack, Dept. 89-A-741 
300 One Tandy Center, Fort Worth, TX 76102 


Name 

Company 

Address 

City State 
ZIP Phone 





A DIVISION OF TANDY CORPORATION 


Epson LQ-1050. Wide-carriage 24-pin; 264 CPS/draft; 88 CPS/letter quality Epson LQ-950. Mid-carriage (10 column) 24-pin, 264 CPS/draft; 88 CPS/leuer 
quality. Epson LQ-850., Narrow-carriage 24-pin; 264 CPS/draft, 88 CPS/letter quality, Optional single-bin cut sheet feeder available on all models. One year limited 
warranty, standard. Epson is a registered trademark of Seiko Epson Corporation. Epson America, Inc., 2780 Lomita Blvd., Torrance, CA 90505, (800) 922-8911. 





“It was always so frustrating. Changing from continuous paper to single 


sheets or envelopes. But not anymore. Not since I got my Epson LQ-1050. 


It changes the paper as fast as I can change my mind” 





We call this feature SmartPark* You'll call it sensational. The 
wide-carriage LQ-1050 lets you switch from tractor-feed to single sheet 
printing and back again in an instant. You can do the same with envelopes 
and multi-part forms, too. You can even change from one sharply-defined 
typestyle to another with one touch of our SelecType panel. 

For the same letter quality performance in a slightly smaller size, choose 
the unique mid-carriage Epson LQ-950. It can print 8% x 11" paper sideways 
and even handles oversize envelopes. For printing standard business 
correspondence, there's our narrow-carriage Epson LQ-850. 


Whichever BO orm Mempatitam you choose, you get the exceptional 





value, reliability and performance that’s made Epson the world’s letter 


quality leader. It seems some things never change. 


\E PSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 
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puts our 
LAN on 


the road!” 


Steve Curcuru 
WNEV TV - Channel 7 
Boston, MA 








Carbon Copy Plus doubles your productivity—just ask our users! 


“When you have to keep a TV station 
up-and-running around the clock, you 
need as much help as possible. That's 
why we built an extensive LAN with 
more than 60 active nodes. And that’s 
also why we rely on Carbon Copy Plus! 

“With Carbon Copy Plus, our 
reporters, producers and engineers can 
use ordinary phone lines to access the 
LAN—wherever they are. So it’s almost 
as easy to log-in from across the country 
as it is from the next office. And if I’m 
home at night and there’s a network 
problem, I simply use Carbon Copy Plus 
to remotely access the network and 
locate the problem. In fact, we've found 
that roughly 90% of network problems 
can be remotely solved using Carbon 
Copy Plus.” 


A separate Carbon Copy Plus is required for each location, 
Carbon Copy Pius ts a trademark of Meridian Technology 






Remote Control Puts You In Control! 


Like Steve Curcuru and the rest of the 
team at WNEV, you'll find Carbon Copy 
Plus is the ideal product for remote LAN 
access. But even if you don’t have a 
LAN, Carbon Copy Plus is ideal for shar- 
ing a DOS application with a distant 
user, giving a remote product 
demonstration or just running programs 
located on your office PC from home. 


Join the Crowd! 


Find out why Carbon Copy Plus 
is the leader in remote control soft- 
ware. Call us today and join 


th ds of satisfied lik 
Sere Curcura, YouTlbeingd «=o arhon 
compary! Ca ful hes 


MERIDIAN TECHNOLOGY INCillill 


7 Corporate Park Suite 100 irvine, CA 92714 (714) 261-1199 


PRODUCTIVITY 
®@ USER-TO-USER 


This is a very good point. It’s faster to | much faster and avoids unnecessary disk 
copy between two floppies using a RAM- | swapping. 
disk. And if you just have one floppy, it’s You can simpiify the batch fiie in 


ECHO OFF 

IF NOT ERRORLEVEL == 8 GOTO : ERROR 

IF “t1" == “*“ GOTO : INSTR 

IF “42° == ** ECNO COPYING FILES $1 TO CURRENT OIRECTORY/PATN TNROUGH D: 


MD O: \TTEMP 

COPY 41 O:\TTEMP 

COPY D:\TTEMP\*.* %2 

IF NOT EXIST RCOPY.OAT ECNO “RCOPY.OAT” 

IF EXIST RCOPY.OAT DEL 0:\TTEMP\*.¢ < RCOPY.OAT > NUL 

IF NOT EXIST RCOPY.OAT ECNO OELETING ALL PILES IN \TTEMP 

IF NOT EXIST RCOPY.DAT OEL D:\TTEMP\*.¢ 

RO\TTEMP 

GOTO :ENO 

tINSTR 

ECHO . 

ECHO SYNTAX IS THE SAME AS MS-OOS “COPY": 

ECNO RCOPY [drive:]|PATH][FILESPEC) {drive:}{PATN][FILESPEC] 
ECNO (WILDCARDS ARE ALLOWEO, OEFAULT ORIVES/PATNS OBSERVEO) 


CNO . 

ECHO AODITIONALLY: 

ECNO - YOU CAN COPY TO TNE SOURCE ORIVE USING TNE SAME FILENAME 
ECNO - OISPLAY TNIS HELP BY TYPING “RCOPY" WITNOUT PARAMETERS 
GOTO :ENO 

tERROR 

ECNO ERROR ENCOUNTERED OURING RCOPY 

ENO 














Figure 6: RCOPY.BAT copies files from one floppy disk to another using aRAMdisk. 


IF NOT *&2" == “" ECNO COPYING FILES %1 TO 82 TNROUGN D:r\TTENP | 














Figure 6 and avoid the need for the file 
RCOPY.DAT. Find the four lines ina row 
that refer to the existence of RCOPY 
.-DAT. Delete them and replace them with 
this single line: 


ECHO ¥ | DEL D:\TTEMP\*.* 


Piping the echoed Y into the DEL com- 
mand is the same as using RCOPY 
.DAT, but it saves some batch iines. 





Share Your Secrets 


Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. \f you send a disk, 
please inciude a printout. Maii your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 


10016. ry 





This is what 
a year's worth of 
PC Magazine looks like 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 


Fast, Easy To Master! 





hardware and software. Once you begin 
using it, you’il wonder how you ever got 
by without it. 


Subscribe Now! 





Magazine, Digital Review, Locating the exact information you need © COMPUTER LIBRARY requires a CD-ROM 
Microsoft Systems Journal, _is a snap because COMPUTER LIBRARY drive. if you don’t already have one, we 
Communications of the ACM includes Bluefish searchware from Lotus _ can help you save money on a fast, reiiabie 
and A+ > Development Corporation. Just enter the Sony drive, compiete with a 12-month 
“ topic you're interested in. BlueFish __, warranty. 

Introducing COMPUTER LIBRARY! rapidly locates all the articles a } An annual subscription to COMPUTER 

COMPUTER LIBRARY™ is the ultimate that mention that topic ¢ LiBRARY costs only $695. To subscribe 
desktop reference on computers and and makes them avail- or to get more information call 
computing. It’s a database containing the —_able for your instant (212) 503-4400 today. 
full text of a year’s worth of these 10 retrieval. 
leading computer publications, all on a COMPUTER LIBRARY is 
convenient, monthly updated CD-ROM. — designed to boost the pro- 
And If that’s not enough, it also includes ductivity of anyone who Is 
abstracts of computer related articles professionally involved 
from over 110 other periodicals like with buying, managing, | | BIA’ AN aa a 


InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


PC 





supporting, marketing, 
or developing computer 
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THE ULTIMATE DESKTOP REFERENCE 


THERE ARE FOUR WAYS 
TO MEASURE THE 
SPEED OF A LAN. 


he 





Ours only wins in three of them. 


How fast does it install. 


We have no competition in this category. LANLink 5X installs 
in about fifteen minutes, and it doesnt take a technician to do it. 
Since LANLink 5X uses standard parallel or RS-232 serial ports, 
installing a network means little more than connecting the cable 
and loading the software. 

With hardware LANs, installation can easily take two days- 
one to set it up and one to tweak it. And it also takes someone 
who really knows what he's doing. That is. someone expensive. 


How fast does it transmit. 


Okay, this is the category we don't win; the hardware LANs 
are generally a little quicker. At least, they are under opumal condi- 
tions, which is how they rate themselves. 

But LANLink 5X is pretty quick. too, At halfa megabit per second. 
it's way out ahead of any other software LAN, and right at the heels 
of the hardware types. Which. of course, are far more expensive. 


How fast does it maintain. 
The real cost of a network 1s not so much the initial price as It is 
the contunuing outlay for maintenance-adapting it to changing needs. 
That's something LANLink 5X does practically on its own. 





4, 


Running under PC-MOS/386” or PC-DOS, it turns your server PC 
into a mult:-tasking controller, driving a truly expandable LAN that 
ts easily and quickly upgradable. 

A hardware LAN, on the other hand, becomes obsolete as new 
technology is introduced. And, to keep the network up and running 
as applications change, you need the attentions of a technician, on 
a continuing basis, A very well-paid technician. 


How fast can you pay for it. 


Now we've arrived at the bottom line, where LANLink 5X is 
toughest to beat. You can install a five-user LANLink network for 
about the same cost as the LAN board in a board-driven network. 
On top of that, factor in what you save on installation and mainte- 
hance time, and the difference is pretty dramatc. 

LANLink 5X 1s available immediately, and it comes with a money- 
back guarantee. Its price of $595 includes a server and a satellite 
module plus the network operating 
system, Additional satellites are avail: IRA EYELLE 5X 
able for $125. 

For complete details on the fast- i 
est software-driven network avail- 
able, call 800-451-LINK. 

LANLink 5X. Because three out = 
of four aint bad. THE SOFTWARE LINK 
3577 Parkway Lane. Norcross, GA 30092 (404) 448-5465 FAX (404) 263-6474 
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Microsoft Word tips on how to speed up marking index entries, substitute the blank form 
Jeature for bookmark markers, and automatically save all files in all windows. 








Here’s a tip on how to save all files in 
all windows automatically in 
Microsoft Word 


When working with several documents in 
Microsoft Word, saving each separately 
can be a chore. The macro below illus- 
trates a way to save all documents in all 
windows: 

<ctrl eac>o<teb 2>y<enter> 

«Ask n=?7Enter Number of Open Windows Abe 

aHeeeege SAVING all documente . 

pa aes 

The first and last lines are for users who 
normally leave their menus tumed off. The 
first line tums the menus on so that Word 
will display the message entered in line 
three. The last line turns the menus off 
again. (If you normally leave your menus 
turned on, omit the last line.) The second 
line asks for the number of open windows. 
The fourth line saves each window, moves 
to the next, and finally returns you to the 
window from which you started after the 
last window is saved. 

Note that this macro is designed for 
files that have already been saved at least 
once, as the files are saved to their previ- 
ously defined paths and filenames. Trying 
to save new documents will result in error 
beeps. No damage will be done, but the 
files will not be saved.—Gary Pollack; 
Eugene, Oregon 





There are at least three useful refinements 
you can add to the macro, as shown in Fig- 
ure 1. First, by using the While . . . End- 
while command instead of the Ask com- 


PC 


mand, you let the macro itself decide how | 
many windows there are to save. Lines 2 | 
and 3 in Figure | save the first window, en- 
ter and then highlight xxx, and move on to 
the next window. Line 4 checks to see if 
the highlighted selection in the current | 
window is xxx. If it is not, the macro saves 
the current window, moves on to the next 
window, and checks for xxx again. It will 
repeat this checking process until it comes 
back to the original window. 

The second refinement utilizes Esc 
Transfer Save (line 6) instead of Ctrl-F10 
to make the save, and it also adds a pause 
after the Save command. This forces the 
macro to stop and let you enter the name 
you want to save it under. If you have the 
summary sheet option turned on, you'll 
also need a second pause command, as 
shown in Figure 1. 

. Third, by using the If . . . Endif com- 
mand (line 6), you can have the macro test 
to see whether the file already has a name. 
The macro in Figure | will save the file if it 
already has a name, and will stop to let you 
enter a name if there is none.—V. David 
Stone 





<ctrl esc>O<tab 2>y<enter> 





Add a Goto command in Microsoft 
Word to zip through text or highlight 
selections 


Many word-processing programs have a 
Goto command to move the cursor to any 
designated character. The macro shown 
below effectively adds this feature to 
Microsoft Word: 


sAek text=?7Enter charectere 

eWhile text<>""» 

<Ctrl Eec>actext «<Tab>d<Enter> 

aIf Wot foundasQuitasEndife 

aAek text=7Enter character (Enter = Accept)s 
«Endwhiles 


When invoked, the macro prompts you 
for a character to move to. If you enter a 
comma, for example, the highlight will 
move to the next comma, where you’re 
prompted either to accept the current posi- 
tion or to enter a character to move to 
again. To stop the macro, just hit Enter by 
itself. 

Note that you can use this macro as a 
subroutine within other macros. For exam- 
ple, if you add an F6 to the beginning, the 
macro will extend a highlight to the chosen 
characters, rather than move to them. If 


<esc>tsaif field=""» «pause»<enter>«pause» «endif »<enter> 


xxx<shift f1><shift f1><f1> 
«While selection <> "xxx"» 


«Message Saving all documents .. .» 

<escotseif field=""»«pause»<enter>«pause» «endif»<enter> 
<f1>«endwhile»<del> 

<ctrl esc>oO<tab 2>n<enter > 


Figure 1: This Word macro will save all open files. 





Ttautomatically checks to see if a document has 


been saved to a file and if it hasn't, the macro stops to let you enter the filename for the save. 
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“Where to get the 
best and most 
current free and 
shareware software 


*...and where to get good information 
about that software? The answer is easy on 
both counts: it’s the Public oftware) 
Library. 


“tt 1s special for a number of reasons. [The 
monthly newsletter] covers all the newest 
programs and updates, and 1s sprinkled 
with informative tips on getting the most 
from your PC. 


“The Library’s software collecticn is among 
the largest, but it’s also carefully culled to 
remove buggy programs and those that are 
essentially just inferior duplicates of 
others. 


"The PsL probably does a hetter job of 
keeping up with updates than any other 
source... lve seen older versions of many 
programs listed in other places long after 
the new versions are avaliable from PsL. 


“What accounts for the size and quality of 
the Library’s collection? (Head librarian) 
Nelson Ford’s enthusiasm for his work and 
his dedication to seeking out and testing 
new materials are obviously key factors. 


- Steve Cummings, August, 1987 
Computer Currents Magazine 


*The distinguishing feature of the Public 
Goftware) Library 1s comprehensi veness 
and meticulous attention to detail.” 


- Alfred Glossbrenner, May, 1988 
Personal Computing Magazine 


*PC-SIG... land] many user groups 

distnibute disks... The quality and 

cleanliness of these sourcs varies widely; 

however, one disk-based library that takes 
feat care... is the Public (Software) 
ibrary.” 


- InfoWorld, December 7, 1987 


“The PsL is an ideal source of software for 
home computer users, small businesses, 
schools and any other end-user.” 


- Capital PC User Group Newsletter, 
December 198) 


“My personal favorite of the shareware 
houses 18 the Public Goftware) Library.” 


+ Brit Hume; June 27, 1988 
Washington Post Syndicate 


Find out about the thousands of free and 
low-cost programs available with a FREE 
sample issue of our current newsletter and 
library catalog. Or subscnhe to the 
monthly newsletter for only $18/year. 


PUBLIC 
(software) 
LIBRARY 


P.O. Box 35705 
Houston, TX 77235-5705 
743-665-7017 
MC/Visa Accepted 
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you add an F6 before and a Del after, the 





macro will highlight the selection and 
automatically delete it—Daniel Hobart; 
Saint Michel d’ Euzet, France 


Unlike the Goto commands in most pro- 
grams, this macro requires that you use 
two keystrokes: the character itself and an 
Enter to tell the macro that you’re done. At 
first glance this may look clumsy, but the 
advantage gained is that you can use Ho- 
bart’s macro to look for specific words, not 
just characters. In fact, you can use it 
(without the highlight extension) to double 
as a standard search macro.—M. David 
Stone 





Here are two macros that will speed 
up marking index entries in 
Microsoft Word 4.0 


Microsoft Word 4.0 comes with a very 
clumsy macro for marking index entries. 
The macro inserts an .i. (to mark the begin- 
ning of an entry) and a semicolon (to mark 
the end) as hidden text, but it only works 
with single words. If your entry is ‘‘Rus- 
sian rulers,’’ the macro will mark ‘‘Rus- 
sian,”’ and you will then have to move the 


semicolon. Further, the supplied macro | 


does nothing to help mark subentries. 

Here’s a macro that will automatically 
mark any highlighted text, whether a sin- 
gle word or a phrase: 


<del><alt x>e.i.;<alt apace><left><ine><right> 


And here is another one that will let you 
identify index subentries with predefined 
superentries: 


<del><alt x>e.i.Russian Rulers ; 
<alt space><left><ins><right> 


In this example, the superentry is ‘‘Rus- 
sian rulers.’ If you are marking the file for 
several superentries, you will want a sepa- 
Tate macro for each. 

After indexing a document with super- 
entries, the extra text can be distracting. 
However, note that the second macro 
shown above formats the superentry as 
Hidden Text. If you set the Show Hidden 
Text option to No (under <Esc> Window 
Options), the superentries will not show 
on-screen.—Salvatore P. Ricciardi; Chi- 
cago, Illinois 








The index macro that came with my copy 
of Word 4.0 works without problems on 
multiword phrases. However, the first 
macro presented here uses fewer key- 
strokes to produce the same result. Ric- 
ciardi’s second macrois a highly useful en- 
hancement. 

A shortcoming of these macros and of 
Worad’s own index macro is that they all as- 
sume you have already highlighted the in- 
dex word or phrase when you call up the 
macro. To me, it seems more natural to de- 
fine the item to index as part of the macro, 
as in the following: 

<F8><Pé6>«pause Extend the highlight to cover 

the entire phraae to indexe<del> 

“alt x>e.1.;<alt apace><left><ina><right> 
To use this version, place the cursor on the 
word (or on the first word in a phrase) you 
want to index. The macro will highlight 
the word with F8, tum on the Extend Se- 
lection feature with F6, and pause. To in- 
dex a single word, hit Enter. To index a 
phrase, just extend the highlight and then 
hit Enter.—M. David Stone 





Productivity Tip 


In WordPerfect 5.0, Alt-F3 does not ‘‘re- 
veal all,”’ as promised. Some of your doc- 
ument’s formatting information, notably 
the printer selection, gets stored at the be- 
ginning of the file, before the text. 





You can use the blank form feature 
in Microsoft Word 4.0 to substitute 
for bookmark markers 


If your word processor lacks the equivalent 
of WordStar’s Marker command, you usu- 
ally have to keep your place when flipping 
back and forth between portions of a docu- 
ment by inserting strings of meaningless 
characters, such as xxx, and then using the 
program’s search feature to find them. Mi- 
crosoft Word 4.0 offers a better solution, 
which uses a feature actually intended for 
building on-screen, fill-in-the-blanks 
forms. This feature is faster than using the 
Find command, and it requires fewer key- 
strokes. 

What you do is position the cursor and 
press Ctrl-] to get a marker. This inserts a 
chevron at the cursor position. Now move 
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Select the points you want to remove from your 


regression model... 


~~ 


g- 4265 


SE: 1.1736 





... Then press F6 to refit the model and 
recaiculate the statistics. 


Because “Statistical Graphics” 
Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages glve you all the 
statistics you'll ever need. Some 
even give you a few graphics. But 
only STATGRAPHICS from STSC 
glves you Integrated statlstical 
graphics In an environment you 
control. 

Unique “What If” interactivity 
STATGRAPHICS iets you explore 
data relationships fully, 
producing higher quallty, more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review the results, 
modify data and assumptions 
repeatedly and take another 
look—and another. All without 
leaving the procedure or making 
permanent changes to your data. 





integrated Statistical Graphics 
Coupied with STATGRAPHICS’ 
Interactive environment are over 
50 types of graphs —traditional 
ple and bar charts, histograms, 
3D line and surface plots, quallty 
control charts, and more. All are 
Integrated with the procedures 
so that they can be displayed 
Instantiy and modified 
repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
Overiay graphs, or zoom-in on any 
area for a closer look. With 
flexibility IIke that, you can spot 
and Investigate visual trends In 
your data—trends you may have 
missed If you looked only at the 
numbers. 





A wide variety of grephs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. 
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Over 250 Statistical Procedures 

* Direct Lotus® and dBASE® 
Interfaces 

© ANOVA and regression analysis 

© Experimental design 

© Quality control procedures 

© Multivariate techniques 

© Nonparametric methods 

¢ Exploratory data analysis 

© Forecasting, time series 
analysis, and more. 

STATGRAPHICS— 

The Best Way to Do Statistics! 

Put the power of STATGRAPHICS 

to work for you today—all for only 

$895*. For our free convincer kit or 

the name of a dealer near you, call 

(800) 592-0050 ext. 200 

in Maryland, (301) 984-5123; 

Intematlonally, (301) 984-5412. 

Telex 898085 STSC ROVE 


STSC Slices: 


*Suggeated retail price In U.S. and Canada. 
intarnational prices vary. Avallabla through 
deelars and diatributors worldwide. 
STATGRAPHICS, Lotus, and dBASE are 
rogistared trademarks of Statlatical Graphics 

ition, Lotus Development Corporation, 
and Ashton‘Tate, respectively. 





EVERYBODY 


But they're not all switching 
to the database management 
system you might expect. 

In a recent industry 
survey,’ two-thirds of the 
respondents who intended 
to buy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci- 
dentally, two-thirds of recent 
R:BASE” buyers have used 
another DBMS before. 


Why are they switching 
to R:BASE? 


Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users find that 
the friendly facade of other 
software is fine for questions. 
But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE, you 
can handle all your data 
management (not just queries) 
without learning a single 
command. Our PromptBy | i 








ors . 


hae 
Example (PBE) lets you point- | \\ . i 
and-pick, then R:BASE does ') eeaeel | 
the work. ee 
When you find that youre repeat- Data is data, but 
ing yourself, you automate simply by record- information is power. 
ing your actions in a macro file. eS 
Or use our application generator R:BASE gives you that power. 
to quickly create complete, correct business And even impartial judges seem 
programs without touching a line of pro- to agree: PC Magazine, Software Digest, 
gram code. Datapro and InfoWorld all just gave 





R:BASE their highest marks. 

Because to its ease-of-use, | 
R:BASE adds speed, functionality | 
and data integrity in a combination | 





IS DOING IT. 


1 And networking is free for up to three 

| users. It’s also easy, so any single-user 
application can be run on a multi-user 
| LAN with a single command. And our 


you don't get with dBASE, Paradox, Wtivdil3} advanced concurrency control, unlike 
DataEase, Oracle or any of the earlier-generation auto-refresh 
other contenders. in other DBMSs, won't bring your 
R:BASE is optimized for SS°USQZE 052 network to its knees when you 
speed, with an intermediate code expand with our Six-Pack or 
compiler that ee your appli- Network Unlimited versions. 
cations sing, And a true com- ee a er 
piler is on its way. ei see cat just 
You can use its English- pee 2 
based language in command E R:BASE is the second-largest sell- 
mode, to modify programs WwonLe ing PC DBMS in the world, and it's 
R:BASE writes for you, or to backed by all the training, service 
write your own solutions from scratch. and third-party support you'll ever need. 
seh menus, prompts and It's providing end-users with the 
our “paint-the-screen” techniques make information they need in large businesses 
sophisticated and small. On stand-alone PCs and in 


screens, forms and 
reports quick and 
easy to create. With 
R:BASE forms, you 
can view and 
update data from 
several tables at the 
same time. Create 

computed fields. Include scrolling regions 
so you can work with all the data from 
other tables. Add rules for data integrity. 

And R:BASE is relational, so your 
rules stay with the tables—applications 
can't avoid or change them. And forms 
can be set up to cascade changes through 
related tables. So you can trust the infor- 
mation you get. 

We also give you an SQL imple- 
mentation that even novices can use to 
create simple yet powerful queries. 





networks sharing data with minis and 
mainframes. In insurance and real estate 
companies, factories and universities, 


government 
za: DOIT 
storefront down e 








the street. 
Check out | 


with your local 
dealer, or write: 
Microrim, Inc., 

P.O. Box 97022, 
Redmond, 
WA 98073- _ 
9722. . 





Call 1-800-624-0810 today. 


*Computer & Software News, 9/5/88. Microrim and R-BASE ate trademarks of Microrim, Inc. Other 
lucts a wes. 


prod nd services mentioned are not © Microrim. Inc 
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Because Resources Should Be Shared 


», 


Baylech engineers Printer Sharing. 


Make the most of your invest- 
ments in valuable printers, com- 
puters, plotters, modems, and other 
Ttesources with a printer-sharing 
device from BayTech. We manu- 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 


From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- 
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 
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Bay Technical Associates, Inc., 
Data Communications Products Division 
200 North Second St.. P.O. Box 387, 
Bay Saint Louis, MS 39520 USA 
Telex: HO-333-1618 BAYTECH. 
Telephone: 601-467-8231 or toll-free 


800-523-2702, EXT 982 
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wherever you want in the document. To 
return to your bookmark, press Ctrl->. 
This sends the cursor to the next chevron in 
the file. If there are no chevrons between 
the cursor position and the end of the file, 
the search will begin again at the top of the 
file.—Steven Chan; Toronto, Ontario, 
Canada 


Using this feature to mark your place has 
yet another advantage. If you have multi- 
ple markers in your file, you can use Ctrl- 
> to move forward one marker at a time, 
or Ctrl-< to move back one marker. 

Of course, being able to open several 
windows on the same file in Word may it- 
self make the use of markers unnecessary. 
You can jump from one window to anoth- 
er, or even look at both parts of the file si- 
multaneously. Jumping between full- 
screen windows has much in common 
with using markers. Looking at more than 
one window at a time goes a step fur- 
ther.—M. David Stone 





The If command in Microsoft Word 
macros can let you branch to your 
choice of subroutines 


Although Microsoft Word 4.0 lacks a Goto 
command for its macros, you can use the If 

. . . Else . . . Endif command to achieve 
the same result. Suppose, for example, 
that you have three form letters recorded 
under the glossary names Receipt, Conf, 
and Request. If all three share the same 
heading for date, placement on the page, 
and so forth, you can create a single head- 
ing macro, and end it with an Ask com- 
mand such as 


sook types? Which form letter te use? lereceipt, 
a=confirmetion, Jerequest for services 


This tells the macro to stop and wait for 
you to enter a number. The final command 
in the macro should be 


eif typec"i*creceipt<fi>celeestestic£ }>cendif. 
Entering a | will expand the Receipt glos- 
sary entry in your document. Any other 


entry will call on the test] macro. 
Test! should look like this: 


oif type="2~econf<f3>celeentest2<f3>cendife 


This will expand the Conf glossary entry if 











you entered a 2, Otherwise, it will call on 
the Test2 macro, which will expand the 
Request glossary entry. Since each macro 
calls on the next in achain, you can extend 
the branching to any reasonable number of 
choices.—Paul R. Murphy; Fanwood, 
New Jersey 


Iv'scentainly a useful way to provide menu 
selection within a macro, but there's an 
easier way to do it. Just put all the If com- 
mands in one macro and drop the Else 
statement, as in the following: 
eAnk type? What type of form letter? (1-3)0 
eif typescl°ereceipt<f3>cendife 


eif type=*2°econf<f3>cendife 
olf typee*3° srequest<f}>sendife 


This will function in exactly the same way 
as Murphy's linked macros. Word will 
simply run through the list of If com- 
mands, skipping to the Endif statement 
each time the condition is false and ex- 
panding the macro the one time the condi- 
tion is true. 

Also note that you can get the same re- 
sult by putting the entire text of each letter 
in its own If... Endif statement. This 
might be unwieldy with entire letters, but 
the same technique works nicely, letting 
you choose among alternative boilerplate 
paragraphs within a letter.—M. David 
Stone 





Productivity Tip 


Relay Communications has an electronic 
bulletin board with all current patches for 
Relay Gold and Relay Silver. Registered 
users should check in at (203) 797-0595. 
Set your system for Relay terminal type 
and protocol, 1,200 or 2,400 bps. The 
password is Danbury. 





Share Your Power 


Tell fellow users about your latest techni- | 


| cal tips for hardware and software applica- 


tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for your 


| trouble, plus an extra $25 if you submit 


your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. fa 
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Mainframe Power for your PC! 





MicroWay is your best source for the 
software and hardware you need to get true 32- 
bit speed out of your 386 mechine. If you don’t 
own a 386 PC, we provide a number of power- 
ful PC and AT upgrade paths. 

i a cae transputer based parallel 
processing boards and langueges that run ina 
PC, AT, or 386. Each of the T800 RISC proces- 
sors on these boards packs the power of a 20 
MHz 386/1167. Our best selling board, the 
Quadputer, has four T800s end boasts 40 
MIPS/8 megafiops of processor throughput. 

Our mW1167 slotless numeric coprocessor 
cards are compatible with Acer, ALR, AT&T, 
Compagq, Dell, Everex, HP, Micronics, NCR, 
Olivetti, Tandy and Wyse 386 systems. We will 
soon offer an mW1167 that runs in the Micro 
Channel of the IBM model 70 and 80. 


Our NDP compilers and NDP utilities are the 


saangooanes ‘$s 


32-Bit Compilers and Tools 


NOP Fortren-386™ and NOP C-386™ Com- 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Phar Lap extended MS-DOS, UNIX, or 
XENIX. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, or mW1167. Both include high speed 
EGA grephics extensions written in C that per- 
form BASIC-like screen operations. 

NDP Fortran-386™ Full implementation of 
FORTRAN-77 with Berkeley 4.2, VAX/VMS 
and Fortran-66 extensions. .......... $595 

¢ NDP C-386™ Fullimplementation of AT&T's 
PCC with MS andANSl extensions. . ..$595 





NDP Package Pricing: 
387FaatPAK: NDP Compiler, Phar Lap and 
80387 Coprocessor 


16 MHz: $1299 
20 MHz: $1499 


20 MHz: $2295 


Phar Lap Development Toola .... $495 
Virtual Memory Extension $295 


NDP Windows™ — NDP Windows includes 80 
functiona that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters: 
Pca cr eCic0 Library: $125, C Source: $250 


NOP Plot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran. It in- 
cludes drivers for the most popular plotters and 
printers and works with CGA, Hercules, EGA 
and'VGA.. 2. eee nee bene ee $325 


NOP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32- 
bit addressing of the 386 or your harddisk. Call- 
able from NDP Fortran with mW1187 and 
80387 support............ . $250 
387FFT for 16-bit compilers............ $250 


HALO 88 to NDP Grephica fnterface — This 
module enables you to call graphics routines in 
HALO 88 from NDP FortranorC..... .. $100 








Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$12,000 per month in rentals of V, 
hardware and software while doubling his 
producivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, "I ported 900,000 lines of 
Fortran source in two weeks without a single 
problemi" AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
end is probably the largest application to ever 
run on an intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 

“My problems run a factor of six faster using 

NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my MicroVAX Il.” 


“MicroWay* 
80386 Support 
(508) 746-7341 


Parallel Processing 


Monoputer2™ 

The world’a most popular PC transputer 
development product now extends the memory 
available for developing transputer applica- 
tions from 2 to 16 megabytes. The board now 
features a OMA bus mterface for fast /O. 
Monoputer 2, an idea! platform for porting 
mainframe Fortran or C code, provides the 
speed of e 386/20 lor 20% of the cost! 


Monoputer 2 wfth 1414 (0 MB) . . $995 
Monoputer 2 with T800 (0 MB) $1495 
Quadputer™ 


This board for the XT, AT or 386 can be pur- 
chased with 2, 3 or 4 transputers and 1, 4 or 8 
megabytes of memory per tansputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 100 or more transputers One 
customer's application has gone from 8 hours 
On a mainframe to 16 minutes on a system con- 


taining five Quadputers sw... . . from $3495 
Tranaputer Complitera and Appilcationa 
MicroWay offers Parallel languages for the 
Monoputer and Quadputer. 

Logical Systema Paraitel C . $595 
MicroWay Occam2 $495 
3L Paralfel C $895 
3L Parallel Fortran $895 
MicroWay Prolog fnterpreter. . . $750 


Microfleid - Finite element analysis . . $1600 
ParaSoft Parallel Environment... $300 
Performance Monitor . . $200 
C Source Level Debugger $300 
T800/NAG™ (See NDP/NAG) $2750 


387BASIC™ — Our 16-bit MS compatible 
compiler introduces numenc register vanables 
to produce the fastest running 80x87 code on 
the market . Bee. $249 












key to taking advantage of the two to five-fold 
increase in speed that the mW1167 provides. 
The compilers generate mainframe style code, 
while our utilities aimplify ports from either the 
PC or the mainframe world. A new utility 
enables our NDP compilers to call HALO 88. 
If you are curious about the benefits of the 
NDP/mW1167 approach, consider the follow- 
ing (price estimates are for complete systems): 


0287-10 


80,000 
80387-20 440,000 | $5,000 
mW1167-20 2,100,000 | $6,000 


When driven by a 32-bit compiler, the 
mW 1167 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in tumaround of 2 to 4 times 
that of their VAX! Call us for complete details. 

® ae Bis, 


dbiesaois 


Compag 386/20/25 Add-Ons 


RAMpak™- One megabyte 32-bit mem 
module fits in Compaq memory slot . 00 
mW1187™ is built at MicroWay using Weitek 
components end includes an 80387 socket. 
mW1167-18 ... 


$3,000 















mW1167-20 ... 

mW1167 Mleroc! 

mW1167 Microchannel-20 ........ $1595 
Weltek 3187-25 ........... 02... $2495 
80387-20 ....... eee $595 
80387-25 ..........0..0... .. $695 

Numeric Coprocessors 

BOG? resis Bie ictcpesee: qe veysresays GOOD. 
8087-2 ... Co aBESe: ST Poe $145 
BO287 8) we he he eee es $239 
80287-10 ..0 ws. we. $279 
WOBE7+168 | gee. k eee eee use $425 
60387-18SX .60. ee $450 


80387-20 
60387-25 
287Turbo-12 (for AT compatibles) .. . . $450 
256K 100na DRAM ...... on 

256K SIMMS 
1MB SIMMS $450 
{All of our Intel coprocessors include 87Test.) 


Intelligent Serial Controllers 


MicroWay's AT4™, AT8™, and AT18™, the 
fastest intelligent serial controllers, run in AT, 
90386 and PS/2 PCs. They come with drivers 
for UNIX, XENIX, and PC MOS. 

AT4...$795 AT ..$895.00 ATI16 ... $1295 








32-Bit Applications 


PSTAT-386 — Popular maintrame statistics 
peckage. Full version was ported....... $1495 
NDP/NAG™ — Features a library of 268 en- 
gineering and scientific numerical algorithms. 
Callabie from NOP or 3L Fortran . . ..2750.00 


12 MHz PC Accelerators 


FaatCACHE-286 12MHz..  ... ...$299 
SuperCACHE-28612MHz .... $399 
FaatCACHE-296 9 MHz. 






World Leader in PC Numerics 


P.O, Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon-Thames, U.K, 01-541-5466 


USA FAX 617-934-2414 Australia 02-439-8400 


Germany 069-75- 1428 
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Detecting printer errors is simple with this C program; hints to free up memory when 
debugging large programs with Turbo Pascal 5.0 and the Turbo Debugger. 





Detecting printer errors and 
shortening printer timeout in C 


I've written a printer driver that detects 
printer errors (out-of-paper, paper jam, 
and so forth). While [ want it to be useful in 
a variety of C programs and compilable 
with a number of compilers, the version 
submitted here works with Borland’s 
Turbo C. | found that the Turbo C bios- 
print() function could be used to detect the 
proper error code when the printer.failed. 
—H. Austin Hummel; Bloomington, Min- 
nesota 


The PCPRINT.C program shown in Fig- 
ure | uses interrupt 17h, the BIOS printer 
interrupt. There are three functions per- 
formed by interrupt 17h: sending a charac- 
ter to the printer, initializing the printer, 
and getting the printer status. Since the sta- 
tus can be retrieved whenever a character 
is sent to the printer, you can check the sta- 
tus of every character or group of charac- 
ters. Fortunately, the biosprint() function 
and its counterpart in the MSC 5.0 library, 
—bios_printer(), both allow you to pass an 
entire string of characters to the printer and 
return any resulting error codes. 

Only a few of the bits returned by these 
functions are valid for printer error check- 
ing; the result should be ANDed so only 
these bits are checked. This is done in the 
function PcPrint(), which returns a non- 
zero value if a printer error has occurred. 
The error value can be checked by the 
function PcPrinterr(), which will print the 
appropriate error message on the screen. 


PC 


it’s not necessary to use PcPrinterr(); it just 
shows you how these bits might be inter- 
preted for an application program. Note 
that if the printer is tured off, /O error 
and Out-of-Paper error bits are set. 





rupt 17h is its tendency to take too long to 
report an error. To prove this to yourself, 
compile PCPRINT.C with the calls to 
SetPrTimer() and GetPrTimer() removed. 
Then, with your printer tumed off, run the 






One annoying characteristic of inter- 


program. Be patient! Although this re- 


/* peprint.c 

* For Msc 5.8/Quickc: cl peprint.c 

* For Turbo C: tee -DTURBOC pcprint.c 
<7 


finclude<stdio.h> 
finclude<bios.h> 


/* printer error code bits */ 
fdefine PR_TIMEOUT @xdea1 
fdefine uNUSED_2 @x0082 
#define uUNUSED_2 
tdefine PR_IOERR 
fdefine PR_SELECT 
fdefine PR_PAPEROUT 


Oxdaa4 
axeoad 
0x001¢0 
Z 0x0020 
fdefine PR_ACKNOWLEDGE 4x0040 
#define PR_NOTBUSY 0x0089 
fdefine PRINT_ERRS 3 
struct _printerrs 


char *errmsg; 
int errvel; 
printerre(PRINT_ERRS] = 


“Printer time out®, PR_TIMEOUT, 

“1/0 Exror®,PR_IOERR, 

-Out of Papar®,PR_PAPEROUT, 
ye 

/* general purpose macros */ 

fdefine PRINTER_ERRBITS (PR_TIMEOUT | PR_IOERR | PR_PAPEROUT) 
fdefine LPT1 @ 
fdefine LPT2 1 
fdefine PRINTER TIMEOUT ADDR 6x00400076 
fdefine PRINTER_WRITE @ 


° 
* this function sets the printer timeout to ‘val’ for printer ‘pr’ 
/ 


° 
void SetPrTimer(val, pr) 
int vel, pr; 


unsigned char far *Pr_tim_out = (unsigned char far *)PRINTER_TIMEOUT_ADDR; 
fconnnues) 


Figure 1:A C program that demonstrates working with the printer and handling errors. 
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sponse may have been acceptable when 
PCs and printers were slower, the default 
time-out value is too high (14h on my ma- 
chine). It can be set to a smaller value, and 
the printer error will return more quickly. 
The SetPrTimer() and GetPrTimer() 
functions set and get the timer value for 
each printer. This value is found in the 
BIOS data area at 40:78h. If you cast a far 
pointer to that address, these functions can 
access and change the byte to a value that 
will speed up the error retum time. You 


Pr_tim_nut(pr] = vel; 
) 


can set this to a value as low as I, as 
PCPRINT does. Be sure to reset it to its 
original value for the sake of other, less en- 
lightened applications. 
To compile PCPRINT for MSC and 

Quick C, use: 

el peprint.c 
For Turbo C, use: 

tcc -DTURBOC peprint.c 


—Richard Hale Shaw 


/* set printer time out velue */ 


it 
* this functinn gets the printer timeout velue fnr printer ‘pr’ 
*/ 


int GetPrTimer (pr) 
int pr; 


unsigned cher fer *Ppr_tim out = (unsigned char fer *)PRINTER_TIMEOUT_ADDR; 


return Pr_tim_out(pr]; 
’ 


/* get printer time out velue */ 


/* this functinn printe an errnr messege fnr the printer error bits set 


* in errvel 
/ 


void PePrinterr(errvel) 
unsigned errval; 


{ 
int i; 
printf(*\nprinter error: °); 


for( i = 8; i < PRINT_ERRS; i++) 
if(errvel & printerre[i).errvel) 


printf(* te*,printerre[i).errmsg); 


) 
gperonee: pene aEe tT ee pr) 


unsigned retvel; 


for( 3; *etr; str++) 
#ifdef TURBOC 


if( (retvel = biosprint (PRINTER_WRITE, (uneigned)*str, pr)) 


& PRINTER_ERRBITS) 
felse 


if( (retvel = bios _printer(PRIMNTER_WRITE, pr, (unsigned)*etr)) 


& PRINTER_ERRBITS) 
fendif 


return (retvel & PRINTER_ERRBITS); 


return 6; 


main() 


unsigned retvel; 
dint nidvel; 


oldvel = GetPrTimer(LPT1); 
SetPrTimer(1,LPT1); 


if(retvel = PePrint(*this is « test\n", 


PePrinterr(retvel); 


/* get nid timer value */ 


/* eet new timer velue */ 


LPT1)) /* print the string */ 


/* report eny error */ 


else 
printf("\nPrint test wee successful"); 


SetPrvimer(oldvel, LPT1); 
exit(@); 


/* set the timer velue */ 





(Figure 1 ends} 








Debug large programs with Turbo 
Pascal 5.0 and the Turbo Debugger 


Turbo Pascal 5.0’s integrated debugger 
and the new standalone Turbo Debugger 
allow programmers to find and solve prob- 
lems faster than ever before. Unfortunate- 
ly, those of us working on large programs 
still have to cope with the ever-present 
memory crunch. Even if you don’t have 
EMS memory or a 386 machine or a sec- 
ond computer to use for remote debug- 
ging, there are still some techniques that 
you need to know for using the new debug- 
gers on your big programs. 

If you try to debug your program and 
find that you’ve run out of memory, the 
first trick is to free up as much memory as 
possible. First, unload any resident soft- 
ware you normally use like SideKick or 
PRINT. Then check your CONFIG.SYS 
file and remove any unnecessary device 
drivers. Allocate as few buffers, files, and 
stacks as possible (say, buffers=8, 
files=20, and stacks=0,0) to make DOS 
as small as possible. 

Now instal] the Turbo Debugger or 
Turbo Pascal to use as little memory as 
possible. For Turbo Debugger, use 
TDINST to set the 25-line mode on EGAs 
and not allow 43-line mode. If you’re not 
debugging a graphics program, tum off 
Complete Graphics Save. Reduce the Log 
List Length, reduce the size of the History 
Lists, and set Screen Update to Flip. You 
can also experiment with the -M com- 
mand-line option to set the debugger’s 


size. 

For Turbo Pascal, use TINST to set the 
Compile Destination to Disk, Link Buffer 
to Disk, tum off Full Graphics Save (if 
you're not debugging a graphics program), 
turn Standalone Debugging off while us- 
ing the integrated debugger, turn off 8087 
emulation if you don’t need it, and reduce 
the size of the Edit Buffer to as small as 
possible for your source files. If it's practi- 
cal, use Turbo Pascal 5.0’s new overlays 
to reduce memory requirements as much 
as possible, remembering that speed of ex- 
ecution isn’t critical during debugging. 
You may want to overlay during debug- 
ging and remove the {$O} directives for the 
working program 

If your program still won't fit, then it’s 
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At Last, Someone Got It Right... 
The World's First Perfect Keyboard! 


OmniKey/102" 


FOR XT, Al, 386 TYPE SYSTEMS (Clour only risk is cost of shipping) 
Read what the experts say... 


Lane + tion keys on the where God intended them... revolutionary and much needed...Better than any 
replacement keyboard...duplicates the responsiveness and tactile feedback of the original IBM keyboard...A viable 
alternative to IBM®s own model...durable, well-designed, sensible and has just the right feel...” 
Gary Ray, PC Week. 
“Iwas surprised to discover how {Northgates} keyboard increased my productivity. 
My ears can tell when my fingers have mistyped, and when I'm flying across the 
keys, my posse the kind of feedback they evidently need” 
Keith Compute Magazine. 
_Tpine.on the [Northaate! is more comfortable 
on any of the replacements I've tried” 


Jonathan Matzkin, PC Magazine 




















EXCLUSIVE 
“Click! Tactile Feel” 


ON THE LEFT 


Most people leamed keyboerd typing on boards with the 
F keys at the left. That's where theyre moet convenient 
onieet for te Lert nena fo vee (nem. Bow horas amy ie 
place as typing school teaches. Speed and accuracy 
increase and production soars. 


Northgate Designed OmniKey/102 In Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features You'll Find Only in the OmniKey/102 















Yes, Omni Key ean be used with IBM PS/2 models 66, 80 ONLY $25.00 additional, 
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mainframe sccess. @ CTRL ley is where you expect to find it, | mums Stoo 1-800-526-2446 
® The I2 Fully Programmable Function too, next to letter A. as 
Les (re rr ehh @ CapsLock key is next to space bar. Order yours today. Hurry, Supplies may be Limited. 
Sueryone $0 us they belong for increased 29c and control keys on pa hy "eet ia ea el 
shes i separate - 
@ Exclusive Northgate Click/Tactile touch e Four keys. 
electro-mechanical key switches rated for @Full WE'VE EVEN 
virtually a lifetime of ADDED AN (=) KEY FOR FULL fenders 
wUARRANTE Acting tecalea ee fic or ROW. Spread sheet users and accountants | S22" 
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time to get fancy with the source code. | 


There are three compiler directives that ap- 


ply to debugging: {$R+}, {$D+}, and | 


{$L+}. Having range-checking ON 
{$R +} doesn’t affect the size of the symbol 
table but does add lots of code to your pro- 
grams. The latter two directives don’t af- 
fect the program code but control what gets 
put into the symbol table. 

In addition to DOS, the debugger, your 
program, and its data, you need one addi- 
tional chunk of memory to hold the symbol 
table for your program. This symbol table 
tells the debugger the names of the files 
making up your program, where each line 
of the program is in memory, and what the 
names of all the variables are. The {$D+} 
inserts the line-number information and al- 
lows you to debug a particular unit. The 
{$L+} adds local identifiers to the symbol 
table. By being selective about which of 
these directives each unit is compiled with, 
you can exercise a lot of control over the 
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size of the symbol table in the final pro- 
gram. Try tuming Local Symbols off (or 
using {$L-}). Build your program and see 
if it will now fit. You lose a lot of debug- 
ging features without local symbols, but 
it’s very easy to try and see if this will work 
for you. 

If it still doesn’t fit, try debugging only 
part of it at a time. If your program consists 
of a menu structure that calls several rou- 
tines, compile only those selections you're 
actually testing. You’ll save all of the code 
and symbol space required for the other 
sections you don’t care about. Using Tur- 
bo Pascal’s conditional compilation and 
smart linking can make this a fairly pain- 
less process if you’re careful about how 
you set up your units and main program. A 
typical menu-based program might be or- 
ganized like Figure 2. 

In this example, each menu selection is 
in a unit by itself and AddCust, DelCust, 
and DispCust might be overlaid. Now add 





Ps | 


some conditional directives to the top of 
each of these units that follows this format: 
{$IFDEF Addcust} 
{$D+,L+, R+} 
{SELSE} 
{$D-,L-,R-} 
{SENDIF} 

For convenience, the variable name in 
the first line should match the name of the 
unit you’re editing. Now if you do a Build 
of the main program, all of the menu selec- 
tions will be compiled for small size, creat- 
ing no symbol table entries. If you want to 
test the AddACustomer routine, you'll 
want to enable the debugging for that unit. 
Enter a conditional definition for AddCust 
using Options/Compiler/Conditionals or 
the /D command-line option and Build the 
program again. To test the DisplayACus- 
tomer routine, you'd define DispCust and 
Build again. You can enable combinations 
of these by separating them with semico- 
lons; for example, AddCust;DispCust. 
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WHY YOU SHOULD BUY 
COMPUTERS BY THE BOOK. 


$s you can see from our 4-page ad at the Besides our own equipment, you'll also find a 
A back of this magazine, buying direct from full line of software, peripherals, accessories, en- 
Dell is the best possible way to buy computers. hancement products, and networking solutions. 
And this book is the best way to order. The Dell All at lower-than-retail prices with higher-than- 
Computer Catalog. In 28 pages, it gives you full retail service and support. Just call us at (800) 
information on our high-performance pyaae 426-5150. In Canada, call (800) 387-5752. 
386” systems, 286 systems, laser printers, fae¥aUka@ae Or send the attached reply card. And we'll 


and much more. —— senda catalog immediately. 


Dell Computer Corporation 
Prod 


uct Catalog 
Fall/Winter 


©1988 DELL COMPUTER CORPORATION. 386 1s a trademark of Intel Corporation. 
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of function libraries that offer 
easy-to-use solutions to your pro- 
gramming needs, introduces: 


POWER TOOLS PLUS/5.0—$149 
—completely integrated and lightning-fast routines 
to help you: 

@ Add moving bar pull-down menus and windows to your user 
interfaces; NEW! @ Generate context sensitive help 
screens; NEW! @ Add easy-to-use date and time conversion 
routines; NEW! @ Let users choose from window 
oriented pick lists; NEW! @ Create and uccess “huge” 
data structures; NEW’ ® Use multiple line edit fields with fully 
configurable edit keys; NEW? @ Speed up your sorting 
with flexible in-memory sort routines; NEW" 

@ Add EMS support NEW! @ Wnte TSRs and ISRs easily; 
® Control DOS memory allocation; 
© Create powerful programs in Turbo Pascal 4.0.& 80! 

Turbo C TOOLS/2.0—8149 
— bight, fast, high quality functions to help you: 
@ Add easy-to-use mouse support for windows and menus; NEW? 
‘© Quickly include virtual windows and menus; NEW? 

@ Integrate your windows and menus with TurboCs text 
windows. NEW! @ Create context: sensitive help screens; NEW! 
Provide multiple-line edit flelds with fully configurable 
edit keys; NEW! @ Use keyboard and video services 
(including enhanced keyboard and VGA} NEW! 

‘@ Write TSRs and ISRs easily; ® Create powerful programs 
in Turbo C 1.0, 5 and 2.0! 


FREE with these products! 

Source code, complete sample programs, a compre- 
hensive reference manual with extensive examples, the 
Norton Guides Instant Access Program, and an ontine 
database. We also offer free technical support and a 
bulletin board system dedicated to technical issues, 


Unleash your programming potential! 

Blaise Computing offers programming tools that are 
fast, flexible and affordable. Call now to order or to ask 
for a free brochure on our full line of products for C 
and Pascal. 

Put Blaise tools to the test! 

If at any time during the first 30 days you are not 
completely satisfied with their speed and flexibility, 
we'll refund your money, 


Call 800-333-8087 today! 


BLAISE COMPUTING INC. 
a SS ee ane 
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Note that you must use Build and not Make 
or Compile to make the conditional direc- 
tives take effect. 





You can take this one step further and 
have the compiler remove the code for 
those sections you're not testing. To do 
this, change the program framework in 
Figure 2 to look like Figure 3. 

Now, when you build the main pro- 
| gram, you'll include only those units that 
| you're actually testing and leave out the 
code and symbols for the other units. For 
example, defining AddCust will compile 
the AddACustomer routine with all debug- 
ging options on and omit all other func- 


PROGRAM Whatever; 


VAR QuitFlag : Boolesn; 


BEGIN 
Initislize; 
QuitFlag := Fsalses; 
REPEAT 
CASE GetMsnuCchoice OF 
1 : AddaACcustomer; 
2 3: DeleteACustomer; 
3 : DisplayACcustomer; 
4: QuitFlag := True 
END 
UNTIL QuitFlag; 
clesnup 
END. 


PROGRAM Whatever; 
USES Crt, TAccess, 





tions in the program (except quitting). 

The only problem with this is that it's 
difficult to compile a full working version 
of your program. You can either list all of 
the individual units in the conditional defi- 
nition (in this case, AddCust;DelCust, 
DispCust), or add an All directive like this 
to the top of the main program: 

{$IFDEF All} 
{$DEFINE Addcust} 
{$DEFINE Delcust} 
{$DEFINE DispCust} 
{SENDIF} 


When you compile the main program, us- 
ing All in the conditional directives will in- 





USES crt, TAccess, AddCust, DelCust, DispCust, Msnu; 


{ This routines is in Addcust } 
{ This routins is in Delcust } 
{ This routine is in DispCust } 


Figure 2: The framework of an imaginary program to be debugged. 








{$IFDEF AddCust} AddCust , 
{S$IFDEF DelCust} DelCust , 
{$IFDEF DispCust} Dispcust 


{$ENDIF} 
{ SENDIF} 
+ {(SENDIF} 


: Boolean; 


Initialize; 
QuitFlag := False; 
REPEAT 

CASE GetMenuChoice OF 


{$IFDEF Addcust} 1 : AddACustomer ; 


{SENDIF} 
{$IFDEF Delcust} 2 : Deleteacustomer ; {$ENDIF} 


{$IFDEF DispCust} 3 : DisplayACustomer ; 
4 : QuitFlag := True 
ELSE 
END 
UNTIL QuitFlag; 
Cleanup 
END. 


{SENDIF} 


Figure 3: The imaginary program framework of Figure 2, with conditional compilation code 
added to aid debugging. 
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New diskdoubler’ 


doubles the storage capaci 
doubles the storage capaci 


of your bard disk 





Upgrade the disk drives in your PC the easy way! 


Datran’s NEW DiskDoubler dd2000. 

The DiskDoubler incorporates the latest 
in high-speed data compression technol- 
ogy and fits into any available slot on an 
IBM PC, XT, AT, 286, 386 or compatible, 
running DOS 2.0 or greater. 


Upgrade the capacity of ANY disk drive. 
One DiskDoubler board Iets you double 
the storage of ALL disk drives in your PC 
(including partitioned drives). No matter 
what size or type of disk drive you have, 
the DiskDoubler will typically double it. 
This includes floppies, removable disk 
drives, Bernoulli Boxes, SCSI, ESDI and 
RLL drives. Even optical disk drives! 


Completely Transparent Operation, 

The DiskDoubler is designed specifically 
for general business applications such as 
word processing, spreadsheet, and dBase 
files. It is compatible with most software 
programs so that once installed you can 
use your PC as you normally would while 
DiskDoubler works in the background. 
Simple Installation - No cables or 
connectors. 

Installing the DiskDoubler is simple and 
automatic. It plugs into any available slot 
and works with your existing hard disk 
drive and controller. 


No Reforming Required. 

DiskDoubler does not require that the 
drive be reformatted. Utilities are pro- 
vided that can compress all or part of your 
disk drive without removing the data or 
modifying your disk drive in any fashion. 
In fact, DiskDoubler will allow you to con- 
figure any logical or physical drive to be 
either a “compressed” or “uncompressed” 
drive. 

Low Power Consumption. 

No need to worry about your power sup- 
ply having enough juice to add another 
hard disk. The DiskDoubler only needs 
V2 watt. 


Breaks 32MB DOS Barrier. 

DiskDoubler doubles the amount of data 
your disk drive stores so it effectively 
allows your disk drive to store up to 64MB 
while staying within the 32MB limitation. 


How DiskDoubler Works. 

At the heart of the DiskDoubler is a new, 
powerful, high-speed data compression 
microprocessor that incorporates Datran’s 
state-of-the-art data compression techno!- 
ogy which represents years of research 
and development. This custom, high- 
speed data compression chip can process 
up to 400 million bits per second. 


Its performance and speed makes it look 
as though you added a disk drive of dou- 
ble the capacity to your PC. 


Long Life Performance. 
3 year limited warranty. 


Satisfaction Guaranteed. 
30 Day money back guarantee. 


System Specifications 





System: IBM PC/XT/AT/25/30, 286, or 386 

Operating System: DOS 2.0 or greater 

Memory: 64K memory (TSR) 

Slot: One short slot (no cables or 
connectors required 








= 
FOR THE DEALER NEAREST YOU OR 
pos] TO ORDER DIRECT BY PHONE: 


sex 1-800-332-0456 
-»4|- DATRAN 


Leadership in Data Compression Technology 


Datran Corporation/250§ Foothill Bivd /La Crescenta/CA 91214/Phone (818) 248-8780/FAX (818) 248-8788/Telex 4932145/TurboCom (818) 248-8789 


IBM PC AT AND DBASE ARE THE TRADEMARKS OF THE RESPECTIVE OWNERS FOB LA CRESCENTA CA 
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2 MiniScribe 


=== Solutions for Date Storege 


Card Drive 20-8225 68ms $279 
Card Drive 30-8438 68ms $309 
Card Drive 40-8450 46ms $359 


—- Featunes- 
-Availabile for PC/XTand most Tandymodels. 


30 Day 
“WorryFree" 
Guarantee 


If forany reason ,you 
are nol completely 
satisfied with any 
product, simply re- 
wm it for a prompt 
and courteous re- 
fund! 


OMb ST225 _half height 65ms 

OMb M8438 half height 65ms 

OMb M8450XT half height 46ms 

2Mb M3675 half height 61ms 

OMb ST251/PS180 half height 40ms 
|/130Mb M6085/PS180 full height 28ms $699 


ll kits come COMPLETE with the drive, 
controller, cables, How-To Manual and 
mounting hardware. 40Mb and larger 


rives also include partitioning software. j 


All products include a 
ONE YEAR Warranty 


and our 30 Day 
"Worry-Free" 
Guarantee! 


40Mb Seagate ST251-1 half height 28ms 
71Mb MiniScribe M6085 full height 
*110Mb MiniScribe M6128 full height 
High Capacity Drives! 
160Mb MiniScribe M3180E halfheight 16ms $1375 
340Mb MiniScribe M9380E fullheight 16ms $2195 
These drives come with an ESDI "1 to 1" high performance 
Controller! 
All drives include AT mounting hardware and "Disk Manager" 


artitioning software!! — #1194 drive 


x.) 
a 
Never a Surcharge 
for Visa or 

MasferCard Orders! 
HARD DRIVES 

international 

An IDN Company 


$399 
28ms $539 
28ms $629 


Hours: 7am to 6pm Monday - 
Friday, 10am to 3pm Sat. MST 


eS) tows 
questions] 
PEGE §6Call 
or To Order: rolt FreehOOO) 234-DIS ( 
Toll Free Customer Service: (800) 234-5197 
1208 B. Broadway Rd, #110 - Terupe, AZ 85282 Toli Free Order Status: (800) 234-5197 
Pricee and availability subject to change without notice. All items are NEW. 5% surcharge for American Rapress and COD orders. 
P.0.'s accepted NET 20 « subject to 9% surcharge. Add $1] shipping for EXPRESS APO/FPO orders. 30 Day Gusrantoo 


Internationa! Orders: (602) 784-1038 
(602) 784-1038 TELEX: 405765 FAX: (602) 829-9193 
condinons: shipping & handling charge is not mfundable; product mast be undarnaged and in original Pcaoza9 
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clude all of the menu functions. 

Using these techniques and carefully 
organizing your program will permit you 
to debug programs of almost any size, 
even on less-than-state-of-the-art ma- 
chines. —Scott Bussinger; Tacoma, Wash- 
ington 


There are a few other ways to save RAM 
for debugging. On a system that has ex- 
panded memory, Turbo Pascal uses 64K 

of it for the edit buffer, thus freeing 64K of 
| normal RAM for your program. The 
standalone Turbo Debugger wilt use al- 
most no RAM if you configure it for 80386 
use. And if you have two computers, you 
can connect them with a serial cable and 


use Turbo Debugger on one to debug pro- | 


grams on the other. This last method takes 


15K on the machine that’s being de- | 


bugged. 


One other point. There are two ways to | 


define conditional symbols, both of which 
are used in the above discussion. First, you 
can define a symbol right in the code of a 
Unit, using the {SDEFINE} meta-com- 
mand. Such a symbol is defined only in 
that Unit. Second, you can define a sym- 
bol globally using Options/Compiler/Con- 
ditional defines in the integrated environ- 
ment or the /D switch in the command-line 
compiler. When you define a symbol! glob- 
ally, it’s recognized in every Unit. 

The final example of the All symbol 
demonstrates both kinds of definition. If 
Alt is defined, then the compiler also de- 
fines three local symbols. This definition 
affects only the main program, instructing 


| the compiler to inctude the Units and code 


related to those three symbols. It does not 
affect the other Units, so they are compiled 
without any debugging code.—Neil J. Ru- 
benking 





Speak Your Language 


Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 


| you send a disk, please include a printout. 


Mail your contributions to Languages, PC 


Magazine, One Park Avenue, New York, | 


NY 10016. Pu 
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‘To learn Microsoft 
eae, 


rah 


Qui 


you 
man 


thick 





Youre looking at something you won't see 
anywhere else. 

Its called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you dont know 
the first thing about programming QB Advisor 
actually lets you experiment by cutting and past- 
ing useful sample programs right into your pro- 
gramming window. Only Microsoft has it. Only 
MS eR a ae Ce Cope, youl 
learn about new Microsoft® QuickBASIC version 4.5 
for IBM® PCs and compatibles. 

Another is the step-by-step tutorial that actu- 
ally takes you through every stage of programming 
by working you through a complete program. 

And QB Express—the interactive way to 
learn all about your programming environment in 
a matter of minutes—not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 


Rex rare Berton 8 (20) SA Customers in Canada, eal (ale) Breese Outside North America, call (206) 882-8661. © Copyright 1989 
and the Microsoft a trademark of Microsoft Corporation. IBM 1s a regstered trademark of International Business Machines 


logo are registered trademarks and Making it ail make sense 


a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messages and variables by simply ees a lat 
or clicking a mouse. Anda built- 
in debugger that lets you see 
exactly what your program is 
doing, as its doing it. 

Best of all, Microsoft Quick 
BASIC is packed with enough - 
power to handle whatever prob- 
lems drove you to program- = 
ming in the first place. Fact is, 
it translates your program into executable code at 
an incredible 150,000 lines per minute. 

Microsoft QuickBASI version 45, If program- 
ming is the only way out, this is the easiest way in. 


Making it all make sense: 


— 


Microsoft QuickBASIC 


Microsoft Corporation. All rights reserved. Microsoft 
Corporation. 


Niece your PCs with DATALAN 
and get full compatibility with the 
software and PCs you want to use plus 
the speed you need. In benchmark tests, 
the DATALAN network offered 
substantially higher performance than 
Novell's proprietary PC network.* 

DATALAN proves you can have a 
network that combines speed and full 
IBM and Microsoft compatibility. As 
your needs grow, you can upgrade your 
DATALAN network to include 
dedicated high-performance file servers 
and up to 255 users. 

And the performance champion is 
available today. From Datapoint. 

Take advantage of the DATALAN 
network offer for just $1295.7 

You'll receive a complete three-user 
network including: 


ODUCING 
DATALAN 


The Performance Champion. 


Senay 


& 


Three network adapter cards 

Three NETBIOS modules 
Four-port passive hub 
DATALAN/4 software 

Complete documentation, including 
a videocassette on planning and 
installing your DATALAN PC 
network 


*1295” 


COMPLETE 
NETWORK 
PRICE 


DATAPOINT 


* DATALAN with dedicated file server vs. Novell SFT with dedicated file server 


t Plus tax and handing charge 





Just add your PCs and the optional 
cables and DATALAN is ready to 
provide you with network perfomance 
and compatibility. 


Try DATALAN in your office 
for 30 days risk-free! 

If you're not completely satisfied, 
retum the package for a full refund. 
Use VISA, MasterCard, or a corporate 
purchase order to place your order. 
For immediate shipment, call 
1-800-DATALAN. Or write to: 

Mike Basehart 

Datapoint Corporation 

9725 Datapoint Drive 

San Antonio, Texas 78284 





Datapoint and the “D" loge ara trademarks of Datapoint Corporation registered in the US Patent and Trademark Otftce DATALAN is a trademark of Datapoint Corporation 
Microsoft s a trademark of Microsoft Corporation Novell is a registered trademark of Novell, inc. IBM is a registered trademark of Internabonal Business Machines Corporation 


© 1988 Datapoint Corporation 
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Interchanging font files among application programs; adding support to hard disks by 
altering the disk controller; memory options can be limited on some AT. compatibles. 





Source code and machine code are 
different versions of the same 
information 


Ihave used and greatly enjoyed the utilities 
provided in your Productivity section. It 
intrigues me, however, that I can’t gener- 
ate the real programs. Why is it that an as- 
sembly or BASIC program creates the ac- 
tual program that we use in the end?—Fred 
W. Erickson; Orem, Utah 


Computers in general, including the IBM 
PC, are able to process information only 
when it is presented as binary data known 
as machine code. Because it is in a binary 
form intended for a computer, machine 
code is not easily understood when viewed 
by humans. To make the programming of 


don’t own a copy of an assembler. It sim- 


| ply stores an executable file as DATA 





computers easier for humans, assembly | 


language was developed. 

Assembly language uses an easily un- 
derstood mnemonic instruction to repre- 
sent each machine code instruction. So, 
for example, the machine code instruction 


16116166 66116111 


can be written as assembly code in the 
more understandable form of 


MOV AH, 34h 


Assembly language listings, such as 
those provided in the Utilities section, are 
known as source code and are translated by 
the assembler into their machine code 
equivalents. The BASIC program listed in 
each Utilities column is an alternate meth- 
od of creating a file for those readers who 


PC 





statements that can be easily printed and 
typed in, and then re-creates the file when 
run. For more information on the way the 
BASIC program works, see the Utilities 
column, September 27, 1988. 





A PC-XT can be modified to add 
support for new hard disks by 
altering the disk controller ROM 


The fixed disk BIOS in the IBM PC-XT 
hard disk controller supports only four dif- 
ferent sets of hard disk parameters. I would 
like to change the ROM on the hard disk 
adapter. What are the equivalent EPROMs 
that I can use?—Henry Chang; Palos 
Verdes, California 


There is nothing very mysterious about 
ROM (read-only memory) chips. They 
simply contain software in an 
unerasable format. Modifying and replac- 
ing ROMs with EPROM (erasable, pro- 
grammable ROM) chips involves two 
small steps: a hardware task and a software 
task. 


The hardware part of the job is the easi- | 
| tional and 384K of extended. Instead, my 


est. The mechanics of ‘*burning’’ an 
EPROM are simple. Many mail-order 
firms and computer stores sell ‘‘PROM 
bumers’’ that come complete with all the 
correct hardware and control programs 
needed to perform the task. 

The modification also requires some 
software skill because you are, in essence, 
patching an executable program. A .COM 








file that has been badly modified with DE- 
BUG isn’t likely to run properly. But a 
badly modified ROM will probably stop 
the computer system from running at all. 

The ROM chip on the XT hard disk 
controller holds 8K of data and is ad- 
dressed starting at C800:0000h. To replace 
it, use a 2764 EPROM. The ‘‘27”" indi- 
cates the family of EPROM that the chip 
belongs to, and the ‘*64°’ indicates the 
number of kilobits the chip contains. Thus, 
64 kilobits arranged as an array of 8-bit 
bytes yields 8K of storage. 








Memory options for dividing system 
board RAM can be somewhat 
limited on some AT compatibles 


My mail-order AT clone came equipped | 
with 640K on the motherboard configured 
as two 256K banks and two 64K banks. 
Because it was billed as ‘expandable to | 
IMB,”’ I replaced the existing 64K chips | 
with 256K chips in order to get some ex- | 
tended memory. 

After setting the configuration switches 
and running the SETUP program, | dis- 
covered that the hardware would not allow 
me to allocate memory as 640K of conven- 


only option was 512K of conventional and 
512K of extended. Is there an inexpensive 
way to get around this limitation? I know | 
could purchase a memory board that 
would backfill conventional memory to 
640K, but that seems like an expensive op- 
tion.—Robert J. Strelau; Hightstown, 
New Jersey 
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writing errors. It’s 

IBM PC software 

that improves your 
writing fast... as you use it. 

Grammatik IIL uses Artificial 
Intelligence to proofread your writ- 
ing for errors in grammar, style, 
punctuation, usage, and spelling. 
Asit checks, it shows suspect prob- 
lems in context, right on your 
screen. Then, it offers suggestions 
for improvement and lets you revise 
your document immediately, without 
going back to your word processor. 
It’s really that easy. Grammatik III 
is asimpk, yet incredibly effective 
way to improve your writing. 
Memos, letters, 

reports... everything you 
write WILL be clearer EDITOR'S 
and more concise or your CHOICE 
money back.* Call for complete info. 
Or, order Grammatik III now for only 
$99.00 and write better right away. 
Guaranteed. 


CALL NOW! (800) 872-9933 


Gram-mat'ik I 
Powerful Writing Improvement 


*Try Grammatik II! risk-free. If not 


td withen 30 days for a full refund. Network E. 
\—$189_ Grammatth 1s a trademark 


MAGAZING 


satisfied, return 
(for up to 
Wang Laboru- 
 Ine., 330 Townsend St, 





Susie 123, San Francisco, CA 4107 
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The 80286 chip can address a full IMB of 
memory when operating in real mode. The 
IBM PC AT design, however, assigns the 


ROM (read-only memory), leaving only 
640K of address space for RAM. Any ad- 
ditional RAM must be addressed after the 
IMB boundary. 

The problem of RAM addressing on a 
system board appeared when manufactur- 
| ers began allowing four banks of 256K 
RAM to be installed. Because the IBM de- 
sign required that the lower 640K of RAM 
be addressed differently than the top 384K 
of RAM, it required special hardware and 
influenced the design of the system board. 
| To save money, some manufacturers 

don’t support split addressing. Unfortu- 
nately, yours is one of them. Your best so- 
lution would be to reinstall the 64K chips 
on your system board, for a total of 640K. 
Then buy a memory expansion board and 
install the two banks of 256K chips. 








If you select the correct printer 
driver, WordPerfect can output 
draft printouts instead of NLQ 


Using the November 11, 1986, PC Maga- 
zine printer issue as my guide, I purchased 
a Panasonic KX-P1091i II dot matrix 
printer. However, I’m experiencing a 
problem that I hope you can solve. 

I use the printer with a Compaq Desk- 
pro and WordPerfect 4.2. Regardless of 


switch, the printer makes a double pass 
and produces near-letter-quality (NLQ) 
output. Although I have tried fonts 1 
through 5 from within WordPerfect, | still 
cannot get the printer to print in draft 
mode. Do I need to reset the DIP switches 
to make it work in draft mode, or is this not 


any help that you could give me with this 


New York 


The problem you're having is not with the 
printer, but with the WordPerfect printer 


doesn't know what type of printer you 
have attached to your computer. It is the 
printer driver’s responsibility to communi- 
cate with the hardware, and it is giving the 





the position of the print mode selector | 


printing problem.—Lyle K. Holmes; APO, | 


driver. The WordPerfect program itself | 


top 384K of the 1MB address space to | 


the problem? I would sincerely appreciate | 








instructions to your printer to make two 
passes. As long as you use the Panasonic 
KX-P1091i driver, you will get NLQ out- 
put instead of draft. 

To get the single-pass, or draft, output 
you want, simply select another printer 
driver. WordPerfect 4.2 will support up to 
six different printer definitions. Simply de- 
fine a new printer and select the definition 
“DOS text printer.’” When you wish to 
print in draft mode, use the printer number 
assigned to this definition. The characters 
will be passed to the printer without inter- 
ference. 





An 80386 can speed up most ROM 
operations by duplicating the ROM 
code in shadow RAM 


I have an AST Premium/286 computer 
with IMB of RAM, an ATI EGA Wonder 
video card, and a NEC MultiSync II moni- 
tor. This combination works quite well, 
but the screen updates can be slow. Some 
of the new 386 machines map the machine 
BIOS and the video BIOS from ROM into 
RAM with the intent of speeding up the 
display. 

Is there a program that could do this on 
my machine? If so, would there be a no- 
ticeable improvement? If this was done, 
where in memory does the code go? 
—Gary Pritchard; Toronto, Ontario, 
Canada 


The amount of time the PC must take to 
read information from ROM (read-only 
memory) is generally greater than the time 
spent reading the same information from 
RAM (random-access memory). Because 
of this, copying the BIOS (Basic In- 
put/Output System) program to RAM will 
generally speed up a computer's perfor- 
mance. ROM code, however, is usually 
written to execute at a specific address and 
cannot be relocated by simply copying the 
code to another location. 

On your 80286 computer, assuming the 
ROM could be patched to run in a new lo- 
cation, the memory occupied by the ROM 
would be removed from the 640K allowed 
for programs. Since the typical BIOS 
ROM for an AT takes up 32K, this much 
memory would be taken up as if the BIOS 
were a TSR program. 
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At 17,400 bps and under $1,000... 
The new champion is Courier HST: 


The race belongs to the swift and 
that's why USRobotics’ Courier HST 
is “the champion”. 

In race after race among high 
speed modems, the Courier 
HST outperforms the high- 
priced competition. 

The writers at Data Com- 
munications and the inde- 
pendent testing laboratory, 

Telequality Associates, concluded in their head-to- 
head modem test: 

“The USRobotics Courier HST modem, the 
least expensive of all the modems tested, out- 
performed all the pseudo-duplex modems on 
the line simulation tests...” 

And PC Magazine calls the Courier HST, “the 
top price-performance ratio at 9,600 bps.” 


USRobotics: 
The secret to our success? 
Partly, it's our innovative asym- 
metrical data pump with MNP™ 
Level 5 data compression deliver- 
ing 17,400 bps... saving you money 
on phone line charges. 
Partly, it's our unique automatic fall- 
back/fall-forward which assures you 
the fastest speed possible. 

But there's even more to being “the champion” 
than that. 

Mostly, it's the security you get from knowing 
you are buying the #1 rated modem. 

If you are considering trading in your current 
modem for a high speed modem, don’t get left 
in the dust. 

Get the new champion—Courier HST. 


Call 1-800-DIAL-USR 
In Illinois (312) 982-5001 


(}Rohotics’ 


The Intelligent Choice in Data Communications 


8100 North McCormick Boulevard, Skokie, Illinois 60076. 
Rated frst by Data Communications under frequently encountered line conditions. Data Communicators May 1988. 
‘USRobotics, Courier and HST are trademarks of U.S Robotics, Inc Other computer and software names identified by ® or ™ are tradenames and/or trademarks of their respective manufacturers. 
For sales in the United Kingdom, please call Miracom, Ud., Ipswich, England. Telephone 0473 233888. 
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IBM Quality 
ITL Price 


286 
12) Meg 
8088 80286 80386 
10MHz 10MHz 16 MHz 
360K 1.2Meg_ 1.2 Meg 
150W 200W 200W 
84 101 101 
Phoenix Phoenix Phoenix 
20MHz 25 MHz 
S425 $799 $1699 


LAN File Servers 

Complete File Server includes: *1.2 Floppy Ove 
*Tower Case °1 Zero Wait RAM © 
Resolution Monochrome monitor *Grephics card 
w/parallel printer port *Hard disk & high speed contro} 
ler (800 Kbytes/Sec} *Arcne! LAN adapter. 
Processor 60Meg 110Meg ue 
10 Mhz 80286 $1949 $2294 
20 Mhz 80286 $2249 = $2574 S399 
16 Mhz 80386 $2549 $2874 M59 
25 Mhz 80386 $2849 = $3174 34899 

Add $74 for Ethernet LAN Card 


Diskless Workstations 
*Monochrome 
*Graphice card eat por 


*LAN adapter “Keyboard 
Processor Arcnet Ethernet 
10 MHz 8088 (256K) $699 $749 

10 MHz 80286(512K) $1049 ee 


20 MHz 80286 (512K) $1349 
LAN Adapters 
Ethernet Arcnet 


°10 Mbits/sec *25 Mbits/sec 
$249 $175 


Elite 88 
emory 
Processor 
Speed 
Dnve 
ower Su 
eyboard 
BIOS 
Speed Options 
nce 








LAN Software 


istered leader in LAN software All these 
used Ethernet or Arcnet LAN adapter 


Novell Netware 
ELS 1 (4 user) 
ELS il “ user) 
286 v 2.12 (100 user) 
286 SFT v 2.12 (100 user) 
Network OS 


100% Novell compatible 
$150/user--30 users $1200 


1-800-253-4001 ext. 16 


Innovative Technology, LTD. 
P.O. Box 726 Elk City, OK 73648 


Satisfaction Guaranteed * Systems in stock for im- 
mediate shipping 

Shipping 3% ® Fax Line (405) De og emmeno » » Technical info., 
OK residents, ap 243- 
Discover/Vi NO SURCHARGE *AMEX Add 4% 
1M PC XT and AT are a registered trademark of inmema- 
tional Business Machines 


$538 
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On an 80386 computer, however, the 
rules change. Memory located at any 
physical address can be **mapped’’ by the 


80386 to seem to appear at another ad- | 


dress. Thus, a 32K section of memory, 
physically located past the 1MB limit of 
DOS, can be mapped to appear in the same 
location as the original BIOS ROM. The 
ROM code is copied to the new section of 
RAM, then the mapping is performed. The 
result is faster-executing ROM code. This 
technique is generally referred to as ‘‘shad- 
owing.”’ 





Interchanging the many font files 
from different application programs 
isn’t generally practical 


My problem is the general proliferation of 
fonts, which seem to be eating up all the 
real estate on my hard disk. I have fonts ev- 
erywhere! l’ve got screen fonts, printer 
fonts for my HP LaserJet Series II, fonts 


| for Microsoft Windows, fonts for Micro- 





soft Excel, and fonts for GEM. I’ve even 
got fonts from Bitstream that I use with 
Ventura Publisher. Is there anything I can 
do to allow me to use these fonts with other 
packages? I’m not a novice with PCs, but 
all these fonts have me baffled. Is there a 
book or software package that can lead me 
out of the font jungle?—Roger Crowley; 
Great Mills, Maryland 


Your problem with multiple fonts isn’t 
unique. Software publishers tend to design 
their products to use proprietary file and 
font formats. This isn’t necessarily to be 
incompatible, but to enhance some specif- 
ic aspect of their program’s performance. 
Plans to use a common format are also 
hampered because no widely accepted 
standard for font formats is employed by 
software developers. Users are required to 
carry the burden in the form of more files 
to store. 

Some companies, like Bitstream, man- 
ufacture the fonts themselves. The pro- 
gram developers may convert the fonts to 
their own format and include them with a 
package or provide a conversion utility. 
Unfortunately, there’s no general method 
for determining which fonts are compati- 
ble with which package—other than is | 
one they came with. 


| 








EGAs don’t display wide borders 
and sometimes don’t work with 
screen-recall programs 


When I had a CGA monitor, I had no dark 
margin around my monitor. 1 am told that 
it is the nature of the EGA monitor to have 
a dark margin. The majority of the screen 
responds to COLOR.COM. Do you know 
how I can get color over the entire surface 
of the EGA monitor? 

With the CGA monitor, I used a pro- 
gram called WAITASEC that would allow 
me to scroll back anything that went off the 
screen. Since I started using my EGA, I 
find that these programs do not backscroll 
beyond what is on the screen. Do you 
know why?—Sherwood L. Shulman; Bra- 
denton, Florida 


The area of the display that appears as a 
border is referred to as the overscan area. 
On a CGA, this area is quite a bit larger 
than on the EGA. As you note, this is a 
characteristic of the design of the EGA 
specification, and it isn’t something that 
can be fixed easily. 

If you’re willing to experiment, howev- 
er, some partial solutions were given by 
Charles Petzold in PC Magazine’s two- 
part series ‘‘Exploring the EGA,’’ August 
1986 and September 16, 1986. Programs 
like WAITASEC (Power Programming, 
PC Magazine, November 26, 1985) de- 
pend on intercepting the Scroll Screen 
function request to make a copy of the line 
of text that is about to roll off the top of the 
screen. To increase the display speed, 
some EGA cards perform this function in- 
ternally. Thus WAITASEC is never noti- 
fied that it must save the text. 





Ask the PC Tutor 


The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 

We're sorry, but we cannot answer ques: 
tions personally. 
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Fax 
Right From Your PC 


— PC WORLD 
ss 
an || = 


JT Fax internal and portable 4800 baud models for PC/AT/XT and PS/2. 
9600 baud board with optional modem daughter card. ® 


Call ante HOHE Ra eee 
1£800:548:3420 QUADRAM 


In Georgia: (404) 564-5566 Fax: (404) 564-5528 (iesisia topcase ea es 





How UDS squeezes more 
out of the V.32 standard 


Belleve It! In the hands of UDS 
engineers, the V.32 standard means 
alot more than 9600 bps, full-duplex. 

Every UDS V.32 Is fully compliant 
with the CCITT recommendation, but 
that's only the beginning. Model 
V.3225, the latest In the UDS V.32 
family, offers /ots of extra features. 

First of all, there's MNP level 5, the 
data compresslon/error control tech- 
nique that Increases data throughput 
by as much as a 2:1 ratlo. In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tlon at 19.2kbps! 

When your dedicated line goes 
down, V.3225 is the Ideal dial back-up 


Greated by Dayner/Hall, inc, Wintor Park, Florida 


solution. It even checks the dead 
line perlodically and switches back 
to It as soon as It’s avallable. 

Then there's V.22 bis operation; 
if your V.3225 recelves a call at 
2400 bps, It automatically drops 
to that speed, and full-duplex com- 
munication goes on. 


aie 


V.3225 


QUANTITY ONE PRICE: 


$1145 


CIRCLE 367 ON READER SERVICE CARD 


Got a real data density problem? 
The card you get In your free-standing 
V.3225 can be plugged directly Into 
the Universal-Data Shelf giving you 
as many as 16 channels In a stan- 
dard 19- or 23-Inch equipment rack. 

To leam how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 


Universal Data Systems 


(MA) moTOROLA INC. 





= FRANK J. DERFLER, IR. 
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Clustered CPU cards make remote LAN connections easy; SRVCLOCK and NETCLOCK 
updated; a model for IBM’ s High Level Language Application Program Interface. 





Writing code for IBM’s HLLAPI is 
easy if you have a model 


Your coverage of LAN gateways in Con- 
nectivity Clinic (December 13, 1988) 
mentioned that IBM's High Level Lan- 
guage Application Program Interface 
(HLLAPI) made it possible to automate 
the process of signing on to a mainframe 
computer. However, I wonder how hard it 
is to use this interface. Can you give an ex- 
ample?—Gil Milligan; Destin, Florida 


Thec language program in Figure | is an 
example of a mainframe session sign-on 
using HLLAPI. I must emphasize that 


rh eaolcilrnialecoesen|ie eleeryiebesis|enatoteleri evi te|les esi te 
programming interface. This 


T60 session vsing the HLLAPI 


TSO.C is a bare-bones program that needs 
the addition of a lot of error-trapping rou- 
tines and a user friendly interface before it 
is practical. 

This example underscores the primary 
conclusion of our gateway reviews: you 
need to have a very good understanding of 
the mainframe communications link pro- 
cess before you try to install a LAN gate- 
way. However, it also shows that the calls 
from C (or other high-level languages) are 
easy to use. 

Functions such as doconps (connect 
presentation space), doskey (enter a stored 
string), and dopause are intuitive functions 
and have a syntax that is easy to use. The 
sample program clearly shows how the 


buftlen] = ‘\er; 
lnvoke()}7 


rosrae doe does no checking for any srror conditlons which 


ight cccur during the slgnon procese. */ 

EXTERWAL DECLARATIONS SECTION ¢/ 

a Entry point for the Languege Interfece Module 
(LIM) where the HLLAPI commands are processed 


externapilim(); 


f* GLOBAL DATA SECTION */ 
charbuf (BUFSIRE}) 


intlen, pa_rc, | Ua 


dopause (36); 


donkey ( “LOGOrréE” ‘* Loga! 
dopause(30); fe fase ae 25 eece for host 
dodconps ()3 


{*eeconnect Presentatine Space (Function 1)eee/ 


deconps (seosion) 
charsession; 


func © ACORWECT) 
len # i; 
buf = seselon; 


95 /* Enter Po 
7 wale 18 oece for host, £0 ah 
ff ef TSO sess: 


functions are formatted and called. 

It is relatively safe to experiment with 
HLLAPI programming. HLLAPIs are 
available for many gateways, and the 
front-end processors of IBM systems are 
reasonably tolerant of stations trying to log 
in. Using HLLAPI is a good way to learn 
more about mainframe communications 
and how to control communications links. 





Two favorite network time-keeping 
programs are updated and revised 


I revised my SRVCLOCK and NET- 
CLOCK programs to be more reliable in 
large networks and where SRVCLOCK 


é/**epieconnect Presectetion Space (Function 2)+*/ 


i 


feeesend Key (Function 3)**e/doskey(strg) 


ehar *strg) 
4 


ies. = strlen(strg)) 
(but, etrg); 


batt 1s \err 


) inwoke()3 


pay peansspcenet: of 
° 
to UWBIND session */ 


é* Disconnect Presentetion Space */ 


{eeePecen {Punctlon 1B}9¢e/ 
(time) 


/*eeInvoke:Calls the Language Interface Module (LIM)'s selo routine.ee/ 
a, apilin(stunc, buf, élen, Sps_re) }) 





Figure t: This simple program, TSO.C, needs error-trapping routines to be practical, but it serves as a good example of how to use the C 
programming language to interact with IBM's High Level Language Application Program Interface (HLLAPI}. 
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must handle multiple requests. | 

I have improved the performance of 
SRVCLOCK by separating the NetBIOS | 
‘listen’? and ‘‘send’’ functions and link- | 
ing them via a circular buffer. This combi- 
nation produces a system that resists errors 
and handles requests efficiently. 

My changes to NETCLOCK include a 
retry for the call routine (in case 
SRVCLOCK does not have a listen cur- 
rently pending) and enabling it to deliver 
an errorlevel on exit. 

We tested the programs in a number of 
large environments and with multiple ma- 
chines that were repeatedly calling SRV 


| CLOCK. In our tests the new SRV 


CLOCK program recovered from errors, 
whereas the old SRVCLOCK version was 
unable to answer any of the new calls after 
anerror. 

Note that SRVCLOCK reads the 
CMOS (complementary metal-oxide 
semiconductor) RAM to obtain the date 
and time. The machine that’s running 
SRVCLOCK must have a clock in CMOS 
at the same locations as an]BM PC AT. 
—Alan Queen; Boise, Idaho 


Having the correct—or at least the 
same—time on all network stations is im- 
portant in many applications. Applications 
for data entry, billing for professional ser- 
vices, and order entry are just a few types 
of jobs where it is important to keep accu- 
rate time. The SRVCLOCK and NET- 
CLOCK programs work together to pass 
the time of day from one machine to all 
others on the network. 

The original SRVCLOCK and NET- 
CLOCK programs are our most popular 
LAN utilities and are available on PC 
MagNet. In fact, many subscribers have 
commented on their value in the PC Mag- 
Net forums. 

SRVCLOCK runs on one machine in 
the network and NETCLOCK runs on 
each workstation. Because these programs 
communicate through the NetBIOS ser- 
vices of the network, SRVCLOCK can 
run on any station with a trustworthy 
clock. When it receives a request from | 
NETCLOCK, SRVCLOCK reads the 
time from the on-board clock and passes it 
to the NETCLOCK module. NETCLOCK 





resets the workstation clock to the value re- 


| ceived from SRVCLOCK. 


PRODUCTIVITY 


If you are running on non-NetBIOS 
networks like NetWare or VINES, don’t 
forget to make NetBIOS services available 
before using NETCLOCK and 
SRVCLOCK. 

Due to space limitations, we cannot 
publish the new code for NETCLOCK and 
SRVCLOCK in this column. However, 
you can download the new .ASM and 
.COM files (or the originals) from PC 
MagNet. 

Note: instructions for using PC MagNet 
are given in the Utilities column of each is- 
sue. 








Productivity Tip 


If you have a DEC VAX in your environ- 
ment, you should consider using it for a PC 
network server. DEC, Novell, and Apple 
all market server software for the VAX. 
The VAX probably won’t be the only serv- 
eron your LAN, but for big files and heavy 
printing jobs it works well. 





Remote LAN connections are easy 
using clustered CPU cards 


We need to connect remote workstations 
to Novell-based LANs that are out of state. 
We will use them for light processing and 
file transfer, approximately 1 to 3 hours | 
per day. Currently, we add remote work- | 
stations for ‘‘remote control’’ through 
networked PCs running Carbon Copy 
Plus, fast modems, and voice-grade phone 
lines. The disadvantages are that we must 
dedicate network PCs to this job and incur 
long-distance charges. 

Can you tell me what alternatives are 
available?—William D. Baccich; New 
Orleans, Louisiana 


From what you've written, I don’t think 
using the X.25 services of a public data 
network (Connectivity Clinic, September 
13, 1988) will be economical for you. I 
suggest you install clustered CPU cards 
(see ‘Making Connections: Clustered 
CPUs,”’ PC Magazine, August 1988) in 
each server. These cards communicate 
through a modem just like a networked 
PC, but with much less cost. The Quick- 
Link IV card from Cubix Corp. gives the 
equivalent of four PCs in one slot. 


I think that you should consult with sev- 
eral long-distance telephone carriers. Di- 
aled long-distance calls are more of a bar- 
gain today than they ever have been for 
businesses that have medium-to-large call 
volumes. 

For more information on the QuickLink 
IV card, write to Cubix Corp., 2800 Lock- 
heed Way, Carson City, NV 89706, or call 
(702) 883-7611. 





Getting back up to speed on 
connectivity issues 


I enjoy the information included in Con- 
nectivity Clinic every issue. ] have been 
out of the country and need to get back up 
to date. Does PC Magazine publish this in- 
formation in any other form or must I buy 
all possible back issues? Can you recom- 
mend other publications that concentrate 
on telecommunications and connectivity 
issues?—Mark Nicholson, Glendale, Ari- 
zona 


You can get the programs listed in this 
column, plus the full text of the maga- 
zine—including back issues—electron- 
ically, through PC MagNet on Compu- 
Serve. 

While we shine our light on compara- 
tive equipment reviews and information 
designed to make PCs more productive, 
our sister publication in the Ziff-Davis 
family of magazines, PC Week, has a Con- 
nectivity section that focuses primarily on 
news. 





Network Your Questions 


Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NECTIVITY CLINIC). Pt 
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ProDesigner 
VGA Plus | 


16 and 3 Bit 











Features ProDesigner 
VGA 


téand 8 Bu 


Designer 800 VGA 









SBa 





Bus & BIOS Support 
Extended VGA Modes 
360x480 256 colors Ye Ye: Yes 
640x350 256 color: Ye ‘Wuh User Upgrade | With User Upgrade 




















6402480 256 colors Yes ‘Wuh User Upgrade | With User Upgrade 
800x600 16 colors* Yea Yea Yes 
800x600 256 colors* Yes With User Upgrade | Wuh User Upgrade 
1024x768 16 colors* Yes ‘Wath User Upgrade No 
3- 132 column 16 colar modes Yes Yes Yes 
100% Register and BIOS Companhte with Yes Ye Yes 
VGA, MCGA, EGA, CGA, MDA and Hercules 
Aulo Mode Switch, Auto 8/16 Bus Sense Yes Yes No 
and Auto Monitor Select 
Suggested Retail Price $599 $499 $399 





© Supports these standards on both interlaced ((8M 8514 and companbles) 
and non-interlaced (NEC Muinsync XL and companbles) monuors 


CIRCLE 190 ON READER SERVICE CARD 


e Orchid ProDesigner. 





Dip your brushes into the Orchid palette to create 
picture-perfect images. 

With 256 high resolution colors, nine extended 
modes, and a 16-bit bus, the Orchid ProDesigner 
series brings your creations to life at lightning speed. 
The product line is register-level compatible, 
upgradeable, and affordable. Whether you’re using 
desktop publishing, CAD/CAM or business 
applications, you'll see brilliant designs from a 
colorful perspective. The ProDesigner series lets you 
accent your work with vivid graphics. 

Installation is a snap. ProDesigner automatically 
configures to your monitor and 8 or 16-bit bus. And 
because you use more than one application, 
ProDesigner ingeniously selects the correct mode on 
its own. So you can concentrate on unleashing your 
genius into the creative world of Orchid graphics. 


ProDesignes, Designer 800 and Orchid are trademarks of Orchid Technology IBM, VGA, 
MCGA, EGA, CGA, and MDA are trademarks of International Business Machines. All 
other products are the trademarks of their respective manufacturers 


ORCHID TECHNOLOGY 
45365 Northport Loop West 
Fremont, CA 94538 

Tel: (415) 683-0300 


ORCHID (EUROPE) LTD. 
Basingstoke, U.K. 
Tel: +44 256-479898 
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PC PAA. VIN POP Less 
THAN ‘1.19 A COPY! 






Tx advantage of this special offer and subscribe to SPECIAL DOUBLE BONUS! , 

PC Magazine and SAVE 60% with these low prices—You'll SAVE PO MAGAZINE'S 2-DISK UTILITIES - 

over $1.76 a copy! LIBRARY: VOL. | pfus the ALL NEW VOL. II 

. ; ’ SHS ‘ sare : Here are 78 utilities that will speed your key- } ~ 
Subscribe to the IBM/MS DOS magazine that delivers hands ; pe a tenets a) 
on tested PC-PS/2 product comparisons and evaluations con- board, locate files in seconds, add DOS to work- 2 





ducted by PC Labs, the publishing industry's independent 
IBM- compatible product testing laboratory and save! 


Two years (44 issues) for $51.97. SAVE 60%! 


One ear (2 ses fr $31.97 SAVE 1% FOR FAST SERVICE 
Ea ba see ef 129 pli CALL 1-800-525-0643 


Basic annual subscription is $4497 


ing disks, and more! YOURS FREE when you | 
join us as a paid subscriber! | | 





PC Magazines Direct Marketing 
i For PC Product 
Connection iusevies 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 

You buy direct because it’s con- 

; venient, because you know 

exactly what you want and 

.» don’t need any 

Z ‘| hand-holding. 











Alctington Computer Products gives you the 
best prices on IBMPCs. . .and Compag tool 


IBM PERSONAL SYSTEM Il 

... $1899 

..$2749 
$2999 


Modal 30, 20 MB, w/Monitor .. 
Modei 50, 20 MB, w/Monitor 

Modei 50Z, 30 MB. w/Monitor 
Model 60, w/44 MB and Monitor. 
Mode! 60, w/70 MB and Monitor... 
Model 80, w/44 MB and Monitor... 
Modal 80, w/70 MB and Monitor 


Modal 60, w/1415 MB and Monitor 
w/Color Monitor add $250 


IBM XT & AT.... 


AST PREMIUM 


10 MHZ, 512K, 1 floppy, 40 MB, 
serial and parallel porta, mono 
monitor. $2099 


MULTIFUNCTION 
BOARDS 


OFI w/384K 

AST 6 Pack w/384K 

AST Rampaga AT w/512K 
AST Hot Shot 

Orchid Tiny Turbo 
Orchid Twin Turbo... 
Intel Above Board PC.. 
Intel Above Board 286 
Irma Board 

AST 5251-11 

AST 5251-11 Piua Enhanced ... 


CHIPS 


64K Rem Chipa... 
258K Chips . each $11 
8087-3/-2 tA: -- $109/8149 
80267-8MHZ . . $159 
80287-8MHZ . «see $229 
80287-10MHZ Ro 


.. 9 for $25 


80387-25 





Call for Custom Contigurationa 


COMPAQ 286 


DESKTOP — (12 MHZ) 
1 Drive 640K, 40 MB, 
Mono Monitor 


Portable Ill 20 MB 
w/40 MB 





386 


20 MHZ, 1 MG. 1.2 floppy, 40 MB. 
mono monitor. 
$3299 


SOFTWARE 


O Bese III Plua . 

D Bese IV...... F 
Framawork 

IBM Displaywrite IV 
Logitech Mouse 

Lotus 123 

Managing Your Money 
Microsoft Mouse 
Microaoft Word 

Mouse Systema Mouse.. 
Multimate Adv. II 

R Base for DOS 
Symphony 

Ventura Desktop Publ 
Word Perfect 5.0............68. $219 


MODEMS & FAXES 


Hayes 1200/2400 $289/$419 
Everex 1200/2400 $79/$149 
Evarax 2400 Extarnal 
US Robotica 2400 Int 
Sharp FO-300 Fax... 
Sharp FO-420 Fax . 


soeveccee $1219 


COMPAQ 386 
Model 386S w/40 MB (16 MHZ) $3795 
Modal 386E MB (20 MHZ) 
Modal 386E w/40 MB (20 MHZ) $4749 
Modal 386E w/110 MB (20 MHZ)$5749 
Modal w/110 MB-25 MHZ 
Model w/300 MB-25 MHZ 


COMPAQ DESK PRO 


1 Driva, 640K, 20 MB 
Green or Amber Monitor 





PRINTERS 


EPSON 
Lx 600 .... $189 LQ500.... $299 
OFX 5000. $1349 LO 850.... $519 
FX 850 ....$339 LO 1050... $719 
Fx 1050 ...$449 LQ950.... $579 
EX 600 .... $399 LO 2550... $919 


OKIDATA 
$339 ML 321.... $469 
$469 ML 391.... $839 
393... .$925 


TOSHIBA 
321 S/L/341 S/L 


ML 320.... 
ML 390.... 


P5200 
$349 POXL 


Quietwriter Ill .... 
Proprinter II 
Proprinter X24 
Proprinter XL 
Proprinter XL24 


HEWLETT-PACKARD 


Laaerjat 1D 

1MG Upgrade ........0-...00 

2 MG Upgreda 

4 MG Upgrade 

25 in 1 Font...... Sannconnban «. $279 


MONITORS 


VIDEO BOARDS 


ATI EGA Wonder... .... $189 
ATI VIP VGA 
Compaq VGA ........... 
Everax EGA Autoswitch .. 
Everex VGA 
Herculas Graphics Plua.. 


DRIVES & TAPES 


Ext. 5%,” for PSI .. $199 SEAGATE HARD DISKS 

Ext. 1.2 for PSII ...$219 20 MB for XT (ST225). $269 
Toshiba 3'4” 720K. $99 30 MB for XT (ST238). $289 
Toshiba 3'4" 1.44. $105 40MB for AT (ST251). $349 
20 MB Tepe 40 MB for AT (ST251-1)$419 
40 MB Tape 80 MB for AT 99 


tOMEGA 
Bernoulli Box || 5%,” 20 MB Int. w/card .... 
Duai 20 Ext. w/cerd 
Bernoulli Plua 


Multisyne 
Muitisync Plus 
Multiayne XL, 19” 


MITSUBISHI 


NEC MVA 1024 

Orchid VGA 

Paradise Autoswitch 480 . 
Paradise VGA 

Paradise Professional .... 
Vega VRAM VGA 

Vega VGA 


PRINCETON 
$449 Ultrasync $519 
SAMSUNG 
Color/EGA $229/$339 
Multisyne ........... coccees $499 


HX12E ... 





PLUS 
Hard Cerd 20MB.. $529 Hard Card 40 MB.. $849 





America’s choice and Aldiington 


Products choice is EPSON’ 


It’s not herd to 
understend why. Care In 
design, engineering end 
manufacturing heve mede 
Epson en Industry leeder 
and the Industry 
standerd. And to back 
thelr reputation, e one 
year warranty stands 
behind every Epson 
product. 


Arlington Computer 
Products Is en euthorized 
Epson® dealer. Please 
cell for immediete 
delivery et very 
competitive prices. 


Epson FX-850 
«Narrow-carnage 9-pin, dot-matnx pnnter 


*SmartPark”’ a umque Epson paper-handing 
innovation, lets you switch from fantold to single 
sheets or envelopes without removing hardware 


or paper 

-With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes 

“Exclusive SelecType front contol panel puts 
popular pnnter features and SmartPark 
operations at your rips 

*The FX-850 pnnts characters per second 
(CPS) in high-speed draft mode (12 CPi), 54 
CPS in Near Letter Quality mode (12 CPi) 


Epson LQ-500 


* Epson's 24-pin, dot-matnx technology creates 
true letter quality characters and high-resolution 
graphics 

* Prints 180 characters per second (CPS) in draft 
mode, 60 CPS in letter quality (12 CPI) 

+ Automatic single sheet loading, standard pull 
tractor and friction feed for versatile paper 
handing 

+ Exclusive SelecType front contro! panel offers 
quick, easy selection of popular typestyles, fonts 
and prich 

* Two resident, letter quality fonts — Roman and 
Sans Serif 

« New “shadow” and “outline” print modes for use 
with desktop publishing applications 





Epson LQ-2550 

© 24-Pin technology creales supenor Letter 
Quality characters and high-resolution 
graphics up to 360 do 


Altington 
~omputer 
Zroducts . inc. 


Epson LQ-850 

© Epson's 24-pin, dot-matrix technology creates 
true fetter quality characters 

© Epson's SmartPark ~ 

© Exclusive SelecType front contro! panel offers 
Quick, easy selection of popular typestyles, fonts 
and prich 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

* 68 Characters per second tn Letter Quality 
mode for enhanced, high-resolution characters 

® In draft mode or Letter Quality mode, the LO-850 
runs at a surprisingly quiet 55 dB norse level 


© 7-Color printing capability ts standard. 

© Epson's SmartPark° 

© Exclusive LCD SelecType front contro! pane! 
for easy selection of pre-sets, fonts and pnnter 
functions. 

© 133 Characters per second pnnt speed in 
Letter Quality mode (12 CPI). 

© 400 Characters per second pnnt speed in draft 
mode (12 CPt) 

* Epson LO ESC/P” assures software 
compatibility 





3025-E S. MALMO 
ARLINGTON HEIGHTS, Ii 60005 


MALAITA AAD 
rs peeueRasegeeeNeeh' 


Epson FX-1050 


* Wide-carnage 9-pin, dot-matnx printer 

*SmartPark, ’ a unique Epson paper-handiing 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

“With a standard push feed tractor and single 
sheet friction feed. the FX-1050 can handle 
virtually any type of paper as well as envelopes 

“Exclusive SetecType front controt panei puts 
popular pnnter features and SmartPark 
operations at your fingertips 

*The FX-1050 pnnts 264 characters per second 
(CPS) in high-speed draft mode (12 CPI), 54 
CPS in Near Letter Quality mode (12 CPi) 





Epson LQ-1050 


* Epson's 24-pin, dot-matnx technology creates 
true letter quality characters 

* Epson's SmartPark ~ 

© 264 Characters per second in the high-speed 
draft mode deitvers outstanding productivity 

© 88 Characters per second tn Letter Quaiity 
mode for enhanced, high-resolution characters 

© In draft mode or letter quality mode, the LQ-1050 
funs at a surprisingly quiet 55 dB noise level 

© Exclusive Selec Type front control pene! offers 
quick, easy selection of popular typestyles, fonts 
and pitch 





EPSON 


WHEN YOU'VE GOT AN EPSON. 
YOU'VE GOT A LOT OF COMPANY.” 


CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


800-548-5105 


In Wilnols 1-312-228-6333 
Fax: 312-228-0516 








Make PC Magazine Come Alive! 


Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine’s on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 


* Download any of PC Magazine's utilities * Trade tips with Charles Petzold or Ray Duncan 
* Download files from the Forum data libraries * Search for back articles on-line 
* Talk to editors and columnists If you already have a CompuServe account, simply 


* Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 







ONE CALL GETS YOU STARTED! Minneapolis, MN... (612) 342-2207 4, At the USER ID prompt, enter 177000, 

4 New York, NY........ 212) 422-8820 5000. i = <i 
Sten) Up Onsite at nojeaidonal cates) Newark, NJ... "0 aes 5. At the PASSWORD prompt, enter 1 
1. To subscribe, set your modem to: 300 or + (215) 977-9758 PC* MAGNET. I 


. (412) 391-7732 6. At the Enter agreement number prompt, 
. (619) 283-6091 enter Z10D8903. 
. (415) 956-4191 7, Register your name and enter yoor 


1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed: 


aT ft ld 
& o = | 
wb 


I 














Anaheim, CA......... (714) 520-9724 . (206) 241-9111 VISA, MaaterCard, or American aif 
Atlanta, GA . (404) 266-7014 St. Louis, MO......... (314) 241-3102 Express account number. 
Baltimore, MD “{G01) 254-7113. Washington, DC... (202) 388-4280 8. Your personal User 1D number and |__| 
Boston, MA..... . (617) 542-1796 (Note: After you have become a member, Password will be displayed at the end of mmz£ =«°=€«C4 
ChlcagoniLn + G12) 693-0330 ju can baa local telephone access the subscription process. Please record | |___ I, lll 
Cleveland, OH « (216) 771-6860 ve them in a secure place. 

number, or 2,400-bps service, by typing 
Dallas, TX « (214) 953-0212 GO PHONES at the ! prompt.) 9. A new password will arrive in the mail 
Detroit, Ml « G13) 255-9207 promp: within 10 days to confirm your subscrip- Xe; ET 
Houston, TX . (713) 462-0202 2. When you receive a Connect or Carrier tion. 
Los Angeles, CA...... 4 (213) 739-8906 Detected message, enter Ctri-C. There are no connect charges for PC Mag- 
Miami, FL ..........4 (305) 266-0231 3. At the HOST NAME prompt, enter CIS. Net during the subscription process, 


CIRCLE 497 ON READER SERVICE CARD 


SOFTWARE 


MS-DOS* BUSINESS 


SOFTWARE 
MOST SOFTWARE AVAILABLE 
IN 94" OR 34” PLEASE SPECIFY) 


F 

Fontaay20. |. 

Grammatié 111 
Pius 


Mrcroson "C” Quic! 
Microsoft Windows 260 
Microsott Windows 386. 
Mirror It Crosetatk Clone 
Nonton Commander 

Norton Utilities 45 Advanced 
PC Toots Deluxe 50 
Printmoster Pius 

praticaed 2 


EmanComm 3.0 
Sones Pius by Bourbaki 


Microsolt Quick BASIC Compiler... 
k Computer 


MuttiMate Adve creel " 

W ni ; 
Multtipian 

News 


leona! $3 diacount Buy 4 and 
Buy 9 ond deduct $5, etc 


192-3 Command Lani aoe 
1-2-3 for Business 2nd sition 


Brntanop 

Printanop Companion . 
Printanop Graphics Holiday Disk . 
aecestvop apres Cary t= a 
natshop Graphics Library @2.... 


Using 1-2-3 with software 
ing AutoCed 


Tipa, Tricks & Traps... 


Superkey . 
Boriand Turbo Basic Eaitor Toolbox 
Gortand Turbo BASIC. 
Borland Turbo C 
Borland Curve uate Liat 


OTHER MS-OOS SOFTWARE 


Heater, 
Macegang Your 
Mavis Beacon 


dsere 
RURRRENRCeNSTESeRREE 


MOOEMS & RODENTS 
Everex Internat 300/1200 with sete rid 


~~ 
= 


BSSlSEReassseslIsss 
Pi 


ef eur volume diacounta and 
Buy any 3banke and aern an 


100 EGA Paint etc 
Flight Stick 


STANDBY, POWER SUPPLIES 
Protects agai ‘outa Orownouts, Over end 
under vies n EMURFL bun Burges and spines 

250 Watt 

200 Watt 

500 Watt 

600 Watt 

1200 Watt 

1600 Watt 


“Shipped motor freight collect 
FLOPPY ORIVES 
EA 


HARO DRIVES & 

TAPE BACKUPS 

1A hits Come complete unth dive, controfier and cattes) 
SMB Sterter Kit... es 
pone seaneel ores ener ’ 

42 8MB Seagate $T28) 40ma fast stepper. 

89 5MB Seagate ST277 40me test 

Colorado Memory 40M Tape int XT/AT 


Data Cartridge apecity 208 or 4OMB 
Adapter tor ext tape replaces drive 
MONITORS 


Hifhea TTL 720x248 GreervAmber 
RGB 14" Color Goin exo revon. ri 


PRINTERS & CABLES 
‘Star NX: 1000 144cpa NLO. tractor ...... . 
‘Star NX-1000. Above w/color 

|. NLO, SK buffer, 132 col 


‘Star NX-18 1 
‘Star NX-2400 1) Tepe 7K butt, 24 pin. 


CIRCLE 252 ON READER SERVICE CARD 


ORDER TOLL FREE 


1-800-527-0347... 


Mon -Fri &-7, Sat 1 


NONTEZUNA 


N\ICRO 


“WE KEEP YOU RUNNING” 


‘Star NO-15 '@0/ 

‘Star NA- 10 240cpa 12 6K bul 

‘Star NA-15 240cp6 12.6% bul 

‘Star NB-15 300cpe 16K bufl 132 cl NLO 
‘Star NB-2410 216cpa SK butt 24- wire LO 
Star N@-2415 Same oa above but 132 col 
Molded 10 paratie) cable with thumbecrows 
Panasonic KX-P1080) 80 col 144cp6, 
Panasonic KX-P1082. 80 col/240cps 
Panasonic KX P1081: 80 col 82cps 
Panasonic KX-P1124 80 col/182 cpa 24 pin 


AQO-ONs & ACCESSORIES 

2MB EMS memory brd tor XT w/OK RAM 

2MB EMS memory brd tor AT w/OK RAM 
‘e-drive controties with cable... 


‘All 0087 and 80287"a in alock ‘Call for price! 
RS-232 molded 


Centronica/Centroni 

Printer Switch Box 2-position Centronics 
Printer Switch Box, 4-posrtion, ii 
Printer Swritch Bos, 2-postion, O8- 


5 eeseas 2 


3338 


BUY | FROM US RIGHT Now 
Preane read the fine print fret) 
Our Ou ovary 2, it can not be listed 
call us f youdo not see what you 
want. Sent cranes ard we heve it or can get it right 
@wey Because of the time lag in 


m1 
ore irelees on ehiorae all orders over $100 had onupptog 


to all orders under $100 We do not collect sales tax 
On orders shipped ort 
Dy 5 PM will be ani 
hend Your order 
of suitability ctzohware reste: 

purchaser to the nature of the business 

juct, there are NO REFUNDS OM BOFTW: 

80 not Duy software trom us if are not 

sure it will work for you BOFTW: 1 NOT 
RETURNABLE. 


Sotware 
manufacturer Wa will PR 


carry rere 
and any problem you might heva in service will be 
handed by hie hie service ‘organization Please cad us 
should you nave any In ObtmININg service 
‘Your satiefection ia Gur goal endwe beck 
quarentee mcept 
Wath sonagoytomaiyec scopy ote comple 


FREE SHIPPING!* 


“For orders over $100 


“Serving You Since 1980" 


at comers, FB 


P.O. Box 224767 


Dallas, Taxes 75222-4767 MMG 


Telephone. 214-631-7900 “=ahsrs 
Facsimile. 214-634-8303 


©1986 by Montezuma Necro AN nghts reserved 
Prices and apecchcahens subect fo change unthout notes 





Designer Carry Case for Laptops: exvs pockets 
for portable printer, battery pack. pocket modem, manusia & 
software etc Comes with handie snd shoulder strap For NEC 
EL & HD snd sil Toshiba Laptops Specity model 


Ont 


With any Laptop 


130 


TOUCH BASE systems Word Port Pocket Modems Both 1200 & 
2400 use own baltary Operata on Beil and CCITT standards 2400 
inctudes AC Adapter and Carbon Copy PLUS comm sw Comes with 25 
pin female connector For Toshibs adapter cable add 20 


1200/2400 


NEC MultiSpeed EL 11 
MultiSpeed HO w/20 MB 
Battery Pack-Specity EL or HD 
Carry Case EL/HD 
Floppy 5 25” Ext 360K for HD 299 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
T1000 w/out Carry Case 
T1000 w/ Toshiba Carry Case 
T1000 w/Casa & 768K Card 
TI200F. 2 floppy w/out CC 
T1200FB. Backlit w/oul CC 
T1200H, 20MB w/out CC 
T1200HB, Backlit w/oui CC 
T1600 w/out Carry Case 
T3100E w/out Carry Case 
T3200 w/out Carry Case 
T5100 w/out Carry Case 
T5200-40MB w/out CC 
T5200-100MB8 w/oul CC 
ACCESSORIES tor Toshiba LapTops 
With Laptop Use Second Price 
AC Adaptar T1000/1100 + 78/80 
AC Adapter T1200 99/80 
Auto Adapter T1000/1100+ 55/50 
Battary Charger 11200 239/210 
Batiary Pack T1260 $5/70 
Battery Backup T5100 239/280 
Carry Case lor T1000 of T1200 60 
Carry Case for T3200 or T5100 90 
Designer Casry Case w/ pockets for SW. 
manusis. portsble printer etc 
Specity model 149/130 
Expansion Chaais w/intertsce tor 
1100 +/1200 of 310075100 869/829 
WonUnder Expansion slot lor 1100+, 
1200 of 3100/5100 269/250 
Floppy 5 25" Ext 380k 299/270 
Momory 768k T1000 299/290 
Memory IMB T1200/T3100 509/570 
Mamory 2MB T3100E 929/590 
Mamory 3MB T3200 1239/1200 
Mamory 2MB T5100 1049/1020 
Modem 1200 tnt T1000 319/300 
Modem 1200 No Blot 71200 aan 
When installed 
Modems T1100+4 112007310075100 
Toshiba 1200 Int 299/280 
Megaheriz 1200 Int wiaw 169/159 
Megahertz 2400 Int w/sw 279/259 
Prometheus 1200 Int w/ sw 149/139 
Prometheus 2400 Int w/sw 329/300 
Adaplamodem 2400 Int 329/300 
World Port 1200 Ext 159/150 
2400 Ext w/AC Adapter 259/250 
Toshiba cable for Ext Modems 20 
Numeric Keypad 11000/1200 99/90 
Numeric Keypad T3100E 99/90 
Brooktyn Bndge 89/90 
Battery Waich by Traveling sw 32 
Desk Link by Traveling sw = 129/120 
Laplink Plus by Treveling sw 109/100 


749 
799 
10869 
1200. 
1469 
2169 


* TOSHIBA T1000 .....749 «x LOTUS SYMPHONY 3.5” Ver 1.2.. 
ts SUPER § SPECIALS «x 


& PREPAID BY CHECK ONLY « 
® POSTMARKED BY MAR. 20, 1869 « 


TOSSNBA 32181 134181 

Tt000 w/out Carry Caew 

T1000 wi Tosnde Cary Case 
71000 w/Toshms CC $ "SEK Card 
T1Z00F 2 Floppy wieut CC 
TIZOOF@ Backit wrout CC 
TVZ00H w/out Carry Case 
TIZ00H wi) Deagner Cary Cass 
T12Z00HB w/out Carry Cass 


440/480 
740 
nd 

1070 
1270 
1435 


Foe foresgn orders add special handling charge 
of $30 per order Air shipments add 10% (Min 
$50) For Printers & Moritors 30% (Min $150) 
Some iiems may be mora Credit card orders 
add 5% to amount owed 

i, r.¥ 2364 


CROREST 


189/259 Wilh sny Laplop 1200/2400 


150/250 


ALPS Allegro 24 pin 

ALO 200 f 15/24 pin 

ALO 300 Color 16/24 pin 

ALQ 224E Color 

ALO 324E Color 

BiDs Tractor 200/300 

Ribbon ALO Bisck/ Color 

2000 w/ Tractor 

P2100 wi Tractor 

P2400 Color. w/ Tractor 24 pin 

« DICONIX inkJet 150 parallel 
with 3° or S cable 


Neco ay Laptop 


b200/8300 

Color Kit_ 5200/5300 

Cut Sht Fdr $200/5300 

« TOSHIBA 321SL 

# TOSHIBA 341SL 

KENSINGTON Printar Stsnd 20 

« With Pontar 10 
FREE With Prepaid Printer Order 


439! 368 
§29/669 
599 
749 
70/90 
15/20 
$79 
1079 
969 


299 
279 
329 
515/689 
109 
169/198 


449 © 
599 w 


DRIVES & BACKUP 


PLUS aad CARD: Single Siot 
20/40 Mi 4007 
TOSHIBA, 35° Int 1 44MB with 
Univarsal mounting kit 109 
BEAGATE: For PC/XT HALF 299 
PARQ PACK 20 MB aT 3e8 
PRO PACK 30 MB { iT 238) 
Fully Pretestad. PRO PAC: nena? 
controlier, cables, detsiled & illustrated 
manual Six months warrant’ 
PCixXT Mir Kit & Filler Piste 10 
FOR AT: MB w/ partitioning aw 
SEAGATE ST 251-1 25 ms 399 
MOUNTAIN: Uses. Floppy ConvDC2000 
Bene 40 MB Internal lor AT 379 
Sige rece os 25/120 
be 600 Singia/Box ol 5 30/140 


SORLANO Sidekick Specify $25 0r3S 36 
BORLAND ala 25° $9 
LOTUS 5 p35" Ver 12 199 
LOTUS Mat ia 35° Var 10 
PC Paint Ptua 
Gam Graph 
Botiory Watch by Travel 

tte at traveling sw 
Desk Link by Travel: ae 
Lapiink Ptus 


Traveling sw 
Microsoh Win 


ws 386 


QUADRAM Jt Fax Ponanie sips into your pockal and plugs into 
any MS DOS computer's seria! part to let you fax trom wherever you sre 
JT Fax board goes inte your PC Al come with software 


JT Fax 4800/9600 


279/549 


JT Fax Ponable 


SHARP FAX MACHINE: Group 2 3 Companbie Auto con- 
trast control snd nail tone transmission 10 page auto feeder Activity 
and transaction reports Copy function Automatic redial 32 sufo dishing 


numbers Built-in phone 
FO-220 (Bee) 


With Diaplay Card .. Use 2nd Price 
LOGITECH AutoSyne. with EGA Card, 
LogiMouse & Psint Show 500 
MITSUBISHI D Scan 1371 449/430 
Diamond Scan 1381 499/480 
Diamond Scan Tit & Swial- add 20 
NEC MultiSync U1-1402 589/569 
NEC MullSync PLUS 699/570 
BONY 1311CR-137 Trinitron Color 
Remote TV & RGB Monitor 449/430 
Sony 1311 to IBM Cable 20 
SONY Multiscan 1303 529/510 
SONY Multiacan 1302 659/640 
Sony 1303/2 to IGM Cable 20 
Sony 1303/2 to MAC II Cable 30 
TAXAN 770 MuMVision plus 529/500 
ZENITH ZCM-1490 Fiat Screen 649/620 
With Zenith Tilt & Swivel 689/640 
Zenrth Tit & Swivet me 
UNIVERSAL Tilt & Swivet 


MATH/RAM CHIPS 


64K RAM 120ns Sot 0! 9 
256K RAM 120ns Set of 9 
€087-3 PC/XT 5 Mhz 
6087-2 PC/XT & Mhz 
80287-6 AT 5 Mhz 
80287-8 AT 8 Mhz 
@0287-10 AT 10 Mhz 
60387-18 lor 386 Machines 
80387-20 for 366 Machines 


cALL 
15 
148 
189 
239 
279 
308 
499 


LAP TOP Modema See SYSTEMS 
EVEREX 1200 tnt w/BitCom 69 
2400 w BtCom Int/Ext 189/190 
HAYES 12008 Internst:-No SW 219 


12008 with SmartCom It 269 
PROMETHEUS 2400G Ext 179 


TOUCHBASE 6YSTEMS 
World Port 1200 Ext 

2400 Ext w/AC Adspter 
ZOOM HC 2400 Int /Ext 


159 
259 
129/149 


* TOSHIBA 321 SL/341 SL.... 449/599 * 
* FREE DELIVERY x 


* PREPAIO ORDERS IN CONTINENTAL USA ONLY « 
Simpty mait the check for the exsct amount (CA add 5%) 98 shown here with your 


order Wa will ship 
aimple For 2 Day 


order UPS Ground, FREE of any other charges it 1s that 
iA atupment. sdd 3% (Min $10) For Printers & Monnors 6% 
(Min $30) Money order/Bank check orders shipped 


wmmedately Personal/Co 


checks Gelay shipment 2/3 weeks (Cradi Card orders sre not considered prapard) 


71600 w/out Carry Case 

T1600 w/Deegner Cary Cass 
TIIOOE w/out Carry Case 

T3I100E w/Desgner Carry Case 
T3200 w/out Carry Cass 

T$100 w/out Carry Case 

T5100 w/Deegner Carry Case 
15200-40MB w/out Cary Case 
TS200-40MB w/Oeeigne Carry Case 
TS200-100MB w/out Carry Coow 


cy 
2800 
2770. 


PLUS Herd Card 40 WB 

MAYES 12008 internai-No SW 
MAYES 12008 wth SmanCom I 248 
PROMETHEUS 246000 Ext tad 
MOUSE SYSTEMS FC Mousses Bus tad 
LOGITSCH Hie: Gus eo 
LOTUS symphony 38° Ver 12 oe 
LOTUS Metro 35” Ver 10 2 
BORLAND Eidetick cdi ae 

lil > 


0 
108 


POLICY Min order $100 for COO / Creat Cards Prepad orders Mn $50 Prices & avadateity subdsec! to change 
Shuppeng charges vary (Min $10) Prices reftect cuecount for advance payment Personal /Co checks detsy shipment 
213 weeks Add 2% (Min $5) for COD & Discover. Jy for MC/ Vina and S48 for Ames & Optima COO requires 
cash of castner check No showroom oF walun sales Open acct PO mn onder $1000 Add 10% subyect lo approval 
AD sales tna Retused sinpments subyect to s 20% Charge (Man $50) Not responsible for compatibility 


w PICKUP HOURS Mon-Fri 3 to 5 p 


PLEASE CALL FIAST FOR WORKORDER ® o 


979 


UX-180 (Black) Lod 


PANAFAX UF-155 

SHARP FO-220 

SHARP UX.180 

SHARP FO-420 

SHARP UX.350 

MURATA M1200/M1600 

QUADRAM JT Fsx 4800/9600 279/549 
JT Fax Portabis 338 

THE COMPLETE PC Fsx Grd 4800 269 
Fax Board 9600 469 
Answanng Machine-Vo'ce Mail 239 


699/799 


ATI VGA Wonder (256k) 

GENOA SuperEGA HiRes + 
SuperVGA HiRes 5200-10 

ORCHID Pro Designer VGA 

PARADISE AvtoSwitch 480 

Psradiso VGA Plus 

Paradise VGA Pius 15 

Parsdise VGA Prolessions! 

VIDEO-7 Vega VGA 

Vega V-RAM VGA (256k) 

ZENITH 2-449 

9 to 15 Pin Connector-Required for 

soma Monitor / Card combinstions 


___ KEYBOARD/ MOUSE 


KEYTRONIC 101 Keys for BM PC, XT, 
AT with Function Keys on top row. 
separate Cursor Control Keypad snd 
Numeric Keypsd With 3 yesrs 
Keytronics warranty 109 
OEM Varsion Identical Keybosrd w/ ao 
dsy warranty from us 
LOGITECH with Plus sohwsre 
PS/2 Mouse 
C7 Sens! or Bus 
HiRez Bus 
Logitech Publisher 
LogiPainl /LogiCadd 25/50 
MICROSOFT Mouse Bus or Ser 119 
With Windows Gus or Seris! 149 
MOUSE SYSTEMS PC Mouse 
Bus with PC Paint Plus 


79 
85 
i) 
5O 


105 


REPLACEMENT POWER Sean eee 
For PC XT 150 Watta 
DATASHIELD Surge Pro 100 3 
300 Watts Turbo Backup 300 
450 Watts Turbo Backup 469 
525 Wstts Turbo wacker 569 
SOLID STATE UPS 3° High 
$S400/SS700 699/629 
KENSINGTON Masterpiece 99 
Maatarpiece Plus 109 
Masterpieca Ramoia 109 


* PREPAID BY CHECK ONLY « 
w POSTMARKED BY MAR. 


20, 1888 « 

WEC MuniSoeed EL It 

NEC MuliBpeed HO 

NEC P2200 Par w/Canie 

MTBUBISHE 1371 evTin S Swivel 

TANAN 770 Pius w/ Genes Hien « 

SHARP UX-190 

BONY 1303 w/cable IBM or Apple 

BONY 1307 w/camie IBM er Apple 

LOGITECH AutoSynch witn EGA Cara 
Log Pi A 


i RERSRERE 


For APO/FPO orders, add special handing 
charge $30 per order Shipping charges add 
5% (Min $20) For Pnniers & Monitors 10% 
(Men $40) Some items may be mora No COO 
orders Credit Card orders. add $4 to amount 





12605 HOOVER STREET. GARDEN GROVE, CA 92641 PLEASE REFER TO AD # PC 905 & 


National: 1-800-284-7746 NJ: 201-572-7500 TX: 713-462-7800 Illinois: 1-800-272-3888 


QUALITY SPEED AND VALUE !!! 


LEO, the most popular personal ina In Europe for years, 
now avallable In the U.S.A._—____ 








LEO xtT® 
BASIC $349 


SYSTEM 


* 8088 processor, 10/4.77 MHz 

* 256K RAM, 640K RAM expandable 
* 360K floppy drive, FDD controller - 
* B exp. slots, 1SOW power supply | = GIy 
* Turbo/reset buttons & key lock —— s 
* 101 enhanced keyboard 


P af 
ee 





Software Bonus: 
Ability Pus™ $49.95 


integrated software specially priced 
with the purchase of any LEO 
eid 

Relational Database 


¢ Graphics,"slide shows” 
Full-featured Word Processor 
Spreadsheets with Advanced 
Macros 
Menu-driven, competible 
communications. 


LEQOJET20 
$1399 


* 80286-16 processor, 20/16 MHz 
* Scores 22.5 on Norton SI 

* 1MBw/80ns RAM chips 

« 4 MB expandable, 0 wait state 

¢ 1.2MB FDD, FOD/HDD controller 
* 2 serial, 1 parallel ports 

* 8 expansion slots (2x8, 6x16 bit) 


LEO 386 
$2499 


* 80386-16 processor, 16/6 MHz 

* Scores 17.6 on Norton Si 

* 2MB memory w/80ns RAM chips 
* 16 MB expandable, 0 wait state 
* 1.2 MB FDD, FDDAHDD controller 
* 2 serial, 1 perallel ports 

* 220W power supply, Tower case 
* 8 expansion slots (2x32 bit) 

* 101 enhanced keyboard 





COMPUTER OUTLET 


IL 60106 & other locations in CA, 
TX and NJ Sales Hours: 8:00am - 8:00 pm (CDT). 7 days a week. 





229 W. Grand Ave., Bensenville, 


a 


] SOT a 










‘a avast | 
—=< 3 


== 
> fae = 


ald 


LEOarT® 
$899 


* 80286-12 processor, 12/6 MHz 

¢ Scores 13.7 on Norton Si 

* 512K w/80ns RAM chips 

¢ 4 MB expandable, 0 wait state 

* 1.2 MB FDOD, FODADD controller 
* 8 expansion slots (2x8, 6x16 bit) 
* 101 enhanced keyboard 


FAX MACHINES 


mMURATA 
M1200 $649 


* Fax, phone and copier in one unit 
* G2 and G3 compatible 
* 9600 bps modem FREE 

« worldwide compatibility |99 DAYS 
* auto/manual answer 
* polling feature 

* summarizing journal 


M1600 
* same as M1200 
* 30 memory dials 


Panason Amer st| 
LASER PRINTERY ' 
+ 11 pages per minute $CA LL 


* 11 resident fonts 
« 512K memory 
¢ 5 emulations 


$789 









MONITOR SPECIAL 


DATAS 


CH-6413N $89 
« 14° non-glare flat screen 

* mono TTL, amber, green, b/w 

+ high res. 720x350, Tilt/swivel base 


QUIMAX avesawanranty 


DM-2214 $349 

* 14° EGA color,0.31mm dot pitch 

* 640x350 resolution, Tilt/swivel 
base 

DM-3014 $129 

* 14" VGA biw, for PS/2 and 
compatibles 

* 720x480 resolution, Tilt/swivel 


base 
$369 


DM-3114 
* 14° VGA color, 256 color 

* 720x480 resolution, Tilt/swivel base 
CM-14DC $239 


* 14” RGB color, 0.39mm dot pitch 
¢ 640x200 resolution, Tilt/swivel base 


CITIZEN 


MATE/12 AT 
BEST PRICE $CALL 


* 80286-12 processor, 12.5/6.25MHz 

* 1MB RAM memory, 32 KB cache 
RAM 

« 1.2 MB FDD, FDD/HDD controller 

¢ EEGA video card (640x480) 

* 2 serial, 1 parallel ports 

* 101 enhanced keyboard 

« MS-DOS 3.3 and GW-BASIC 





COMPUTER OUTLET 
POLICIES: 


1, We accept MasterCard, Visa, 
American Express (add 3%) 
Discover (add 3%), and company or 
personal checks (allow 10 days for 
processing) 

2. Pleese add 3% for shipping and 
handling 

3. IL residents add 7% sales tax 

4, Call RMA# for return authorization 

5. Returns may be subject to e 
restocking fee 

6. Prices subject to change and all 

items subject to availability 
IRCLE 362 ON READER SERVIC! 





National: 
illinois: 
Chicago: 
California: 


Technical: 
XT/AT are IBM Welethane 


Opto-Mechanical 


Mouse 


j Jada 10 MHz Turbo XT___"998 
640K Motherboard w/256K RAM 
Floppy Disk Controtler 
140 Watt Power Suppty 
101 Enhanced Keyboard 


Monochrome Graphica Syatam *698 
640K RAM, 360K Diak Drive 

Printer Port, Amdek 310A Monitor 

30 MB Hard Disk System ... 
CGA Color System .... 
EGAColor System .. 
VGA Color System .... 


add ‘298 
add *188 
add £398 


dada 10 MHz Turbo 286 ___5 
: 1 MB Motherboard w/640K RAM 
¢ 200 Watt Power Supply 
¢ Clock/Calender 

Enhanced 101 Keyboard 


$ Mono Graphics Syatam $1098 
% 1.2 MB Floppy Drive & Controller 

g Printer Port, Amdek 310A Monitor 

¢ 40 MB Hard Disk Syatem ... edd #438 
§ 12 MHz, 1 MB of RAM 


dada 20 MHz Turbo 386 

1 MB of RAM on Motherboard 

1:1 Interteave FDD/HD Controller 
2 Serial, 1 Parallel, Clock, Cetender 
101 Enhanced Keyboard 


40 M8 Mono Graphics System'2388 j 


; 1.2 MB Floppy Disk Drive 
40 MB Hard Disk Drive 
s Amdek 310A Monitor 









Diak Drivaa 

360K hatt height......... eee eee 68 
360K full height ... + BB 
TEAC 55BV .. 78 
1.2 MB for AT . 588 
3%" 720K ... . 588 
3%" 1.44MB .......... 118 


5%" ext. 360K for PS/2 ... 
5%" axt. 1.2MBtor PS/2 . 


Hard Disk Drives 
10 MB w/controller ............ $198 
20 MB w/controller .. 
30 MB w/controllar .. 
40 MB w/controller .. 








40 MB for AT...... 

ST 12520MB . - $248 
ST 13830MB ... $298 
ST 25140MB ...... eee ee eee 5368 
ST 251-140 MB ...........4..6 $448 
ST 4096 BOMB ......... eee eee 5568 
Tape Back-up 

Mountain 40 MB XT.........56' $378 
Mountain 40MB AT ... - 3378 





Mountein external 40 MB. 
CMS60MBtapa ...... 


3 Amdek 310A amber . 
¢ Amdek 410A ....... 


: EGA 640 x 350 cotor 


- add $568 3 
$9453 


; EPSON EX-800.. 
; EPSON LQ-500 24 PIN . 





$29 


Monitors 









14” amber flat screen . 
RGB 640 X 240Color . 


VGA 800 x 560.. 
NEC MultiSync r 
NEC MultiSync Il... 


NEC MultiSync Pius 
NEC MultiSync XL.... $2068 
Mutsubishi Diamond Scan .....5498 
i Zanith 1490 tlat screen ........5818 
2 Sony 800 x 600 Multi Scan ....5488 
& Kayboards 
£ 84 Key At-style ............. 0005 +68 
101 Key enhanced.............. 578 
Printars 


3 EPSON LX-8009PIN .......... $188 


EPSON FX-850... 
EPSON FX-1050 














EPSON LQ-850 ..... es 
§ EPSON LQ-950 .. ee 
EPSON LQ-1050 Call 
¢ EPSON DFX-5000 ............- Call 
s Okidata 320 
Okidata 321. 
Okideta 380. 
Okidata 391 . 
§ Okidata 383 
Citizen 1200 ..... 2... ee eee eee $158 
Citizen 18OD ...... eee eee ee $168 
NEC P2200 4358 
NEC P5200 . 
INEGIPS300) cco secicvecsnsveeseiss ‘698 
Diconix 150 Portable........... 8308 


Daisywheel Printer 
40 CPS Parallel seriat , 5248 





Hewlett Packard DeskJet 
DSSK SOE ete sccisjereicie:ceisis cre s:0ie-0 ore 
128% PDP Desk RAM ...... 
EPSON emulation cartridge 
TMS RM/HELV Soft Font... 
Ink cartridge ............ 


Hewlatt Packard LasarJat 
LaserJetll.........cceeeeeeeeee Call 
25 in One Font Cartridge . 3 

4MB card w/0 memory... 
1MB memory card..... 





2MB memory card... . 648 
4 MB memory card. $1148 
Toner cartridga...........seeeee 196 


4901 W.Rosecrans Ave Box 5046 


Hawthorne, California 90251-5046 


JADE COMPUTER 


He 
J 


California 


Torrance, Santa Ana, Woodland Hills 


Kaarny Masa. Sunnyvale 
Taxas 
Addiaon, Houston 
Georgla Arizona 
Smyrna Phoanix 


Not all itams in stock at 
our nine retail locations 














1200 Baud Modem 


Modem 


Terminala 

WYSE model 30 
WYSE model 50 ... 
WYSE model 85 





Joystick 
Krett 3 button Joystick .......... 419, 
Dual Game Port .......... eee eee 519 


Plottar 

Roland DXY 885 ...........66+- 5898 
Houston Intruments . 
Hewlett Packard all models ..... Call 





Scannar 

Complete Hand Scanner 
Logitech Scen Man ...... 
Diamond Flower 3000.... 
Hewlatt Packard ScanJet 





Digltizars 
Summa Sketch 12x 12 ........- 1378 


(Mouse 
with Software ..... 





LogiTach 
LogiMouse Bus...............65 
LogiMouse Serial... ; 

LogiMouae Hi-rez 





Mousa Sysiama 













PC Mouse with Paint...... ooees- 588 
Microsott 

Mouse w/Paintbrush...........+ $98 
Mouse w/CAD ...... 5 
Mouaa w/Window . 

Complala PC 

Complete Hand Scanner ....... 8178 
Complete FAX 4800 5 
Complete FAX 9600............ 1458 
Complete Answering Machine . .§248 
Switch Boxes 

Parallel or Serial (Specify) 

ZIWEYIAB. (ciseisis vic sieise cieacnesisies $28 
3 way ABC .. $38 
4way ABCD .. 58 
5 way ABCDE . 68 
Crossover X.. 468 
AutoSwitch 3 way 4198 
AutoSwitch8 way ............. $248 
Modems 


1200 internal w/software ... 
2400 internal w/software . 
1200 extamal.. 
2400 extamal.. 
2400 PS/2 intemal . 
Intel 24006 tor PS/2. 











$48 









Intal 

BOB? ow css 80287-10 .. 5268 
8087-2 ..... 80387-SX . .£398 
8087-1..... 5188 | 80387-16...5398 
80287-6....°158 | 30387-20...5478 
80287-8....°228 | 80387-25...#598 
Above board PC 64K .. - 5268 
Above board 286 512K «+ $468 
In boerd 386.............00- 51098 
Cables 

OU DOIN ass s0s sieis.siessiciers prose seorerese #12 
10' printer... oenl8 
25' printer... . 128 
9 sanal.. Bol} 
25° sanal . «$28 
50' senal ... - 938 
100’ serial.......... 558 
Keyboard extender . 12 
Monitor extender ... «18 
Printer extender ..........-.+00+ 16 
Boards 

Monographics w/Parallel........ 848 











Color Graphics w/Parallel . 
EGA cardi. ssc ccccient ss 
VGA card ..........66.- 
AST EGA Par/Ser/Clock 
Dual gama port........... 
XT 1/0 Par/Ser/Clk/Game . 
AT t/0 Par/Ser/Gama... 
360/720K 1.2/1.44 MB FDC 
ATFOD/HD controller .... 
XT Hard Disk controller . 


AST SixPak Plus........ $118 
AST XFormer ........ 5578 
Paradise auto EGA 350 «+ $168 
Paradise VGAt ..............6- $268 
Surga Prolector 

S.L. Weber 6 outlet ... 

Isobar 4 outlet .... 






Isobar 8 outlet .. 
Isobar modem protect 


Tripplile Battary Back-up 
450 Watt UPS 
750 Watt UPS .. 
1200 Watt UPS 





Tripplite Line Slabilizer 
600 Watt LC.. 
1200 Watt LC. 
1800 Watt LC 





Accessories 
Kenalngton Master Piece........ 588 
MicroSpeed PC-Trac Ball . 
Vertical CPU atend ....... 
Keyboard drawar..... 
Monitor Tilt-n-Swivel ....... 











Place orders and use our technical support toll free! 


Continental U.S.A. 1-800-421-5500 


Inside California 1-800-262-1710 


Fax machina 1-213-675-2522/All othars 1-213-973-7707 


We accept checks, credit card or purchase 
ordars trom qualitied tirms and institutions 
No surcharga on credit card ordars. CA., TX. 
GA. & AZ. residents add sales tax. Prices and 


CIRCLE 243 ON READER SERVICE CARD 


availability subject to change without notice. 
Shipping and hendling charges via UPS 
ground 50¢/Ib. UPS air *1.00/Ib. Minimum 
charge 53.00. 


‘Meil Order Electronics - Wortdwide 


re Lap tteje) 


ScanMan and 
3 Button Mice 
for 

IBM PC/XT/AT 


ScanMan offers a full 
4 Inch window et 


400dpi resolution. 
Scan photos, logos, = 
drawings, etc.Cenbe ~ = 


used with today’s most ° 
popular applications. 


SCAN _— ScanMan Scanner.... $199.95 
C7PLUS  3-autton, Serial Mouse... . $79.95 
BUS 3-Button, Bus Mouse w/board $79.95 


SCAN Pictured 


Jameco 
IBM PC/XT/AT 
Compatible 
Motherboards 
+ AMI 
BIOS ROMs 
Included 


JE1001 4.77/8MHz (PC/XT). . . A 
JE1002 4.77/10MHz (PC/XT).... $109.95 
JE3005 9/12MHz(AT)...2e +s » $929.95 


JE3010 9/16MHzNEAT Board (AT) $469.95 
intel Inboard 386/PC and eee 


eye 
for less than $1,000.00 + Expand to 


a 38 to 2 megabytes 
éoase- 16 math co-processor capability » Uses only a 


singla slot 5-year warranty 

1B1200 inboard s86/Pc wime RAM $899.95 

MB4320 above Board 286 PLUS .... $429.95 
with 512K RAM 


MB4420 Abowe Board 286 PLUS muti $529.95 
function board with 5121 


2400/1200/300 Modems 
Datatronics : 


¢ Hayeacommand compat- 
ible - Bell 103/212A com- 
patibla » Auto-dial/auto- 
answer * FCC approved @ 
1-year warranty « Includes @ 
MaxiMite Communication aes 
Software (axcept 1200P) 5s 
1200P 1200/300 Saud Pocket Modem. . 
1200H 1200/300 Baud Internal Modem. ...$ 89.95 
2400H 2400/1200/300 Internal Modem. . .. $129.95 
1200C 12007300 Baud External Modem.... $ 99.95 
2400C 2400/1200/300 External Modem .... $189.95 


Jameco IBM PC/XT/AT 
Compatible Keyboards 


a 99.95 


JE1015  stangard AT tayout xray. . $59.95 
JE1016 Enhanced layout (xT/AT).... $69.95 


RAM, V20 & Intel Math ee oman a 


*4164-150 65,536x1 (150na). 

* 262,144z1 (100n8) 
262,144x1 (120ng) 
262,144x1 (150na). . 
(SMHz) V20 Chip (Re 
(8MHz) V20 Chip 
Replaces 8088 


°511000P-10 = 1,048.576x1 (t00ns) eee eeeeeees $32.95 


US. Funds On 


Shipping: Add 5% plus $1.50 Insurance 
Peing: ing to 10 weight) 


(May vary accordi 
California Residents: 
Add 6%, 612% or 7% 
Sales Tax 
= is 8 registered trademark 
of Intemational Business Machines 


* QUALITY PRODUCTS 


AMI 80386 AT Compatible 
16MHz and 20MHz Motherboards 


« Expandable to 2MB (Zero-K Included) 
of 32-bit RAM with expansion board 
(included) 


+ Expand an additional 8MB using the 

* XT footprint-AT compatible 

* 80387-16/20 capability 

¢ Built-in set-up and diagnostics 

¢ includes AM! BIOS ROMs 

* One-year warranty 

JE3020 16mxz80386 AT Compat. Motherboard $1199.95 

JE3025 20mnz 80386 AT Compat. Motherboard $1499.95 

JE3030 — 8MB (Zero-K) Daughterboard.....e.ee $249.95 
IBM COMPATIBLE DISPLAY MONITORS 


12" Amber Monochrome — 
TTL Input, High Resolution (PC/XT/AT) 


AMBER..... 


14" RGB Color — CGA Compatible 
Amber/Green/Color Switchable, 640 x 
200 Resolution (PC/XT/AT) 


JE3025 Pictured 


CTX2410 


14" EGA Color - EGA/CGA Compat, 720 x 350 Mex. Resolution (PC/XT/AT) 
MIMS 154 Weiss. < Sepiveie cilsieieseisvevererersforeyehoteree eeeee + $399.95 


14" Multiscan Color - vGA/PGC/EGA compatible, 800 x 600 Max. Reso- 
lution (PC/XT/AT) 
TM5155....... . $549.95 


EGA/VGA MONITOR AND CARD SPECIALS 


14" EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max. 
Resolution — displeys up to 16 colors (PC/XT/AT) 


JE1059 SAVE $40.00!........... eee eee ee $519.95 


13" VGA Monitor and VGA Card - VGA compatible, 800 x 560 Max. 
Resolution — displeys up to 256 colors (PC/XT/AT) 


sie 
isplay 
Cards 


JE1050 Mono Graphics Cerd w/Printer Port (PC/XT/AT). .. » « $59.95 
JE1052 Color Graphics Card w/Printer Port (PC/XT/AT). «22. $49.95 
EGA Gerd w/256K Video RAM (PC/XT/AT) ..« «+ « $159.95 


JE1055 
JE1071 Muto wi Drive Contrater $119.95 


Multifunction, I/O and Expansion Cards 
Jer060 LO,C2td with Seret, Gome, Prslel Printer 


Port end Rea! Time Clock (PC/XT). « 
JE1061 AS232 Serie! Half Card (PC/XT). «2s see eees 
JE1062 AS232 Seriel Helf Card (AN 
JE1065 


\/O Card with Serial, Geme and 
Parellel Printer Port (AT) 
JE1081 


2MB of expanded or extended memory 
(zero-K on-board) (AT). $119.95 


3MB of expanded or extended memory, parallel printer 
Port, serie! port and game port 
JE1082 _(zero-K on-board) (A 


Floppy and Hard Disk Controller Cards 
JE1041 — 20/40MB Herd Disk Controller Card (PC/XT). » .- $79.95 


JE1043 —(360K/720K/1.2MB/1.44MB Floppy Disk Cont. (PC/XT/AT) $49.95 


JE1044 360K Floppy/Hard Disk Controller Cerd (PC/XT). .. - $129.95 


360K/7 20K/1.2MB/1.44MB Fl /Hard Disk 
JE1045 Controlier Card (AT). «+--+  eeee veces ae es $149.95 


IBM PCIXT and AT Computer Kits also available! 
$20 Minimum Order 


Mail Order Electronics - Worldwide 


c=) Jameco == 


1355 Shoreway Road, Belmont, California 94002 ©1989 Jameco Electronics 


415-592-8121 


* COMPETITIVE PRICING * PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-SPM PST) 
415-592-8097 


Manat rn ASSOCIATION 


He : Star Multi-Font 
Dot Matrix Printer 


4 Ls ne on ee \ 
+ 9-pin dot matrix print head ° Centronics parallel intertace 


* Epson or IBM modes - Print in Courier, Sanserif, Orator-1 
and 2, condensed Pica, Elite and italic in al modes 


NX1000.........c cee eeee $199.95 
3.5" PC/XT/AT aaa 


* Software driver 
available it 
needed. 


mieteases 


3.5" 720KB - - Mounting Frame 

included (PC/XT/AT) . eee $109.95 

3.5" 1.44MB - Mounting 

inctuded (PC/XT/AT).. 5148-95 po 95 
DD1 


SY Seagate 


20, 30, 40 
and 60MB 
Half Height 
Hard Disk 
Drives ST225XT Pictured 


20MB Driva only (PC/XT/AT), $224.95 
20MB w/Controlier (PC/XT). .... read 95 
20MB w/Controtter (AT). 


40MB Drive onty (PC/XT/AT). 
40MB w/Cont. Card (PC/XT). 

40MB w/Controlier Card (AT). ... 

40MB Fast 28ms (Drive only). . 

GOMB Drive only (PC/XT/AT). 

6OMB w/Controfier (PCA). 

6OMB w/Controtier Card (AT)... . $589.95 


30MB Hard Disk Card 
oa biggies 


“all ” fe Leer 


° 32.5MB formetted capacity - Seves space and 
reduces power consumption « Eesy installetion 
* Pre-tested and low-level formatted 


40MB Tape Back-Up 
for IBM PC/XT/AT 
+ Allows unattended 
back-up of 40M In 40 — 
minutes + Standard QiC 


data format > Easyto , © : 
use menu-driven sott- 

wara ° Full, incremental, a, 
selected, modified or 

dated file back-up 

: Includea one 40M ] 


DJ10 40MmB Tape Back-Up end Tape wens 
TB40 = 40MB Tape Carincge. 


Jameco 5.25" PC/XT 7 Fez dS 
& AT Compatible 1B 
Disk Drives 


JE1022 (Pictured) ==. an 


JE1020 00x piack ext. (pc/xt/an...$ 89.95 
JE1021 cox seigenzi. (pcmman...$ 89.95 


JE1022 3.2me Beige ext. (pcat/an.. $109.95 


Prices Subject to Change 
*DRAM's Subject to Frequent Price Changes 


Send $2.00 Postage fora 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 

or 415-595-2664 


Telex: 176043 


Ce 


24 HOUR ORDER HOTLINE (415) 592-8097 © The Following Phone Lines Are Available From 7AM-5PM PS.T. 


* Customer Service (415) 592-8121 


* Technical Assistance (415) 592-9990 
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« Credit Department (415) 592-9983 


° Ali Other Nui (415) 592-7108 





CC NETWORK 


* Intel 8088-1Switchable from 4.77 


to 10MHZ + 512K RAM Expand- 
able to 640K « Dual Floppy Con- 
troller * 150 Watt Power Sup 

ply * Mono/Color Video Graph- 

ics Board - 12" Monochrome 
Monitor * 1 Serial/1Parallel/1 
Game Ports & Clock + 101 


"AT" Style Key Keyboard « | 


FREE 1 Year Warranty. 


Color Systems With Mitsubishi Monitors 


CGA Color System .... 
EGA Color System 
CGA w/20MB ............ 


ALDUS Pagemake 

ASHTON TATE dBase IV 
ASHTON TATE Multimate Adv I! 
BLOCK DEVELOPMENT Form Toc 
BORLAND Paradox 2.0 
BORLAND Quattro 

BORLAND Sidekic 

CENTRAL POINT PC 
CHIPSOFT PRO 1040 
CHIPSOFT Person. ke 104¢ 

DAC SFT. DAC Easy A 

LOTUS Lotus 

MERIDIAN Carton Copy PI 
MICROSOFT Excel 20 
MICROSOFT Windows 386 
MICROSOFT Word 4 
MICROSOFT Works 
PEACHTREE Accounting II 
PETER NORTON Unite 


SYMANTEC O8A: 
WORDPERFECT ¥ 
XEROX Ventura Pr 


AST Advantage Premium 
INTEL Above board 286 w 
ORCHID ‘ie Turb 5 


rrz00HB it 
T-1200HB, !#! 
LAPTOP =. 
$2350 aie 


COMPAO Portable ttl MDL 40 CALL 


TOSHIBA T- 1000 Laptop w/512K 779. 
2275. 
1390. 
2975. 
3675. 
4695. 


TOSHIBA T-1200H 
TOSHIBA T- 1200F 
TOSHIBA T-3100/2 
TOSHIBA T-320 ; 
TOSHIBA T-5100 40MB 
SANYO Ponabie IIt 900. 


$1137. 


.. $869 


EGA w/20MB .. 


AST Prem 


um 286 Mode! & 


1BM PS:2 Moc Je} 30-2 
IBM PS/2 Model 5 
NEC HD B40K. 2MB, bai 


NEC MULTISYNC II 
JC-1402 


MAGANOVOX 14 
MAGNAVOX 14° EC 
MITSIBUSHI Diame 
MITSIBUSHI 1410 EGA 
MITSUBISHI 140 

NEC Multisync 
PRINCETON Ultarsy 
PRINCETON Ultrasy 
THE™ 12° Amber Monc 


HERCULES ¢ 


PARADISE Au 
PARADISE ' 
VIDEO 7 Ve 
VIEDO 7 VGA 


*Join America's Fastest Growing Computer 
Warehouse Club For As Little As $10 


Monday-Friday 8:30 AM-6:00 PM Saturday 10:00 AM-4:00 PM 


« Major Credit Cards Accepted 
e Customer Service 1-312-205-1510 - All Prices Subject To Change 
» All Prices Reflect 3% Cash Discount 


¢ Tech Support 1-312-205-1410 


1-800-621-S-A-V-E 


THE™ 286/12 SYSTEM 


* 12MHz Switchable Speed * 512K 
RAM Expandabie to 1024K - 
1.2MB Mitsubishi Disk Drive + FDC. 
HDC Dual Controller - 40MB 
Seagate (ST251-1) Hard Drive + 1 
Serial/1Paralle/Clock & Game Port 
* Color/Mono Graphics Card « 
101 “AT” Key Keyboard * 200 
Watt Power Supply « 12° 
Monochrome Monitor * FREE 

1 Year Warranty 


Color Systems With Mitsubishi Monitors 


CGA Color System . $1779. 
EGA Color System 
VGA Color System .. 


“lea 


. $2229. 


PANASONIC 
gp 


“a $1485 


1186 .. coe CALL 
1124 . conch a » 322. 
52M scsnssvceonsnaves: saceveansgunencens OMUR 
VD 2 i ccnessersccdzesre i 365 
1595 . 435. 


EPSON : 
LQ 2550, 


U.S. ROBOTICS HST 960 


HOUSTON INSTR. DMP 4 
HOUSTON INSTR. DMP 42 
HOUSTON INSTR. DMP 51 
HOUSTON INSTR. DMP : 
HEWLETT PACKARD Sc 
PANASONIC FX-RS506 
IOLINE PLOTTERS ‘ 
SUMMAGRAPHICS (12x11; 


CMS 360K Ext PS oppy 
IOMEGS 5 MB 
IRWIN 64MB int tape for IBM PS 
IRWIN 145 40MB Internal Tape 
MINISCRIBE 3650 40MB Kil 
MINISCRIBE 5 60MB 
MINISCRIBE 6128 Full H 
MITSUBISHI 360K 1/2 Ht 
MITSUBISHI IMB 3 5° F 
MITSUBISHI 1 2 MB Floppy 
PLUS + Hardcard 2 

PLUS + Hardcard ¢ 

SEAGATE ST 

SEAGATE ST-2: AB HE 
SEAGATE 196 BOM sil Hit 
SYSGEN Br 35° Ext. Drive 


OKIDATA 


ML 393 .. Daren 
ML 393 Col OMivonseces 

HEWLETT PACKARD 
Scanjet Package ... 


Uaserfetill...c.0 


CANON 8 
CANON 25 ......02... 
MURATA M 1600 
SHARP FO.300 
SHARP FO-4 
SHARP FO-2 
FAX PAPER (pack of 6 








PM0289A 
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Supersport Modet 2.......++.5. CALL 
Supersport Model 20.......... CDwT™ 
aaa ome af coscoes FOR 
Seeenien, 8989 DEMITH 


eee nee eerotons 


sesttps. 
Tubosport 388 wikiodem.. PRICING SS 


AST SPECIALS © 
ao on. aoonoe MBk 398.-- S289548 
MOL 140 ;..; 264955 MOL 390... 5589.40 
MOL 170. . 1: 2998.36 CALL FOR ACCESSORIES 
QD Ater 
6300 WGS ...81098-42 Model 63... $4995.85 
6312 WGS ....1692.12 Model 64..... 5880.70 


WGS..... 3187.78 Model 75 ..... §920.35 

M ps2 
MOL 30, 2 dr ..$1249.20 MOL S0Z, “oes ny 
NDE 30. 29 Mea .9658:17 MOL aud, 80 Meg -NEW. 


MOL 60, 70 Meg .3567.50 Not 8 4 He AAS 67 
a 80, 111 el Besieged MOL 80, oh cage 
PS30286 .. MOL BS30088 


pens 
286, Mal 1... $1789.55 386.206. .100 Mea. SAVE 
286, 40 Meg... .2455.20 


286, 70 70 Meg... + 12691.20 ¢ 

Mdl aii Port. i Ndi on 1866.10 
386 Mdl 130... Port. Il, Mdl 4 ...2797.00 
3865, Mdl 20. Sena Port. i Mal 20° Sit 
386.25MH2, Mal {10° bard Port. Ill, Md 40 .4095.35 
386 25Mhz, Md 300 8911.89 Port. 34 Ml 40 $426 24 


386-20, 40 Meg ..SAVE Port. 386 Mdl 100.6689.74 
LASER TURBO 


XT 1 dove ....$639.19 XT w/40 en) $1024.74 
XT w/20 Meg . 928.29 XT wi70 Meg .. 1363.36 


XT wi 30 Meg . 949.18 
PACKARD BELL 
PRZBG MIDI Zin, enone eae. 0-0 $1249.36 
| wi20 Meg .......06 Aes 9 siaiele 1573.50 
B286 wi4D Meg .........0....000es 1724.1 
HORS. cotatcsesece WéW MODEL 
WYSE 


MOL 2108..... $970.50 MOL 2214 ....$1978.30 
MOL 2112... 4422.20 MOL 3216... 2098, 05 


FLOPPIES, DRIVES & TAPES 
V/2 height 
ine beh 











GENOA 150 
area 30+2 eter an 
OME B22 


Wr esse ao 0 0 ay 


IRWIN 20 
MOUNTAIN 4440 int, /@x%. 
MOUNTAIN 150M Filesafe 


PLUS PS2 MC ae te “ue 
PRIAM 49. Mea7ey i 


SEAGATE 30 Meg 1/2 fee w/RLL. 

eos 40 oe, V2 height . 
Meg hard disk 

SyScEN SMe Ext. Floppy .. 


PLUS DEVELOPMENT 20 Mea ........ 
WESTERN DIGITAL 30 Meg 








540K, 6 Slots, Built-in CGA, 


$-330 4770 M 
DOs 
oe tea becca os SOS 
ru 2 a ry $94. 95701582 
AT Compatible Wt? MHz, 8 Si 
ate EGA, DOS 33, Enh. Kea = 
$-550, it 2 Mold "jade adhtean ag 
$-800, Hz, 8 Slots, 1 Meg, 1.2 & 
720 Flopples oe TPs 
note ete 2570.69 
$-800, 40 Meg/60 Meg . .2990.01/3280.00 
$-800, 40 Meg (28 ms)......... 3050: 


ea 


Nobo 
for less 


CALL FOR LOWEST CUSTOM QUOTES 


ATs The right choice 


6300 WGS 


Pe Oe Ce $1099.42 { | 
BSIAWE Sc cncccc 1692.12 [©] ) 
6386 WGS 3187.78 









Moves hess 499585 mee } 
pee (dor cecese Soe: 5880.70 7 
MOINS Pes. ae sees eee ae 6920.35 
All WGS Models Come with Keyboard” 
EPSON cia EPSON 
é KY DFX5000 vent, FXI050 L090 
ExB00 Rew Se Lxgoo —L01050 
FX850 \y LOs00 02550 
10850 





ee 
* iSHCONDX by Kodak 


Pro Printer Il. 


ye 


$429.95 Quickwriter Ill .1295.62 


5 ee > 5200 2.25 
BOS ea clits esac 185.59 5300 696.47 
P96OXL $1067.70 8850 1080.75 
OKIDATA 

ML 1825 ..... $279. $479.28 
MISERL INE 6 tie ML 33] Sueas 
ML 294 .....5, ; i 
ae Th ML 3993 Color .1057.60 

; ANE AE one” | 
Tey Baaneaane 344.97 433.44 | 
10921. 2 225757324.28 Hat 299.32 





1595) .coee os «8 459.45 1524 79.10 
3151.........-44652 CALL FOR ACESSORIES 
OCITITEN _— 
1200 ........$199.55 6 
MSP40........299.80 Premiere 35... 
MSP50........ 362.10 CALL FOR ACCESSORIES 
ALPS 

GUD [22] RRODOIOO-AEDOODODINO CODECS $347.50 
It -P Laser Jet Model 2 ..... $1719.49 
NEC CBGOF Prncis.sisctcicis's's 3199.60 
PANASONIC Laser. .......... 2.00008 1599.35 
TOSHIBA PageLaser. 2497.15 
8087-2 1° $159.33 / 

-6/ 9 1329.25 
80387-16 sAononsanas /obU.t 
80387-25 = sonstpacpeeceee HOB.B9 


OXY. aoe 
OXY: 


HP SCANJET.. SAVE 


ROLAND 
Bie! 79 OPX:2000 . $3464.12 
1457.82 OPX-3300_. 4689.52 










INSTRUMENTS 
Hi DMP-52/52MP 
HI OMP.564 


SHARP F0-220.$985.40 SHARP FO-500 . $1599.95 


StaRe FO- 0 - 1225.1 Mg 3010 . 
88 ih f ACK SELL FAX200. 1085.17 


«1225.44 


SANTA CLARA Diskiess Workstation .. $640.40 


SOFTWARE & STARTER KITS 
Entry-level 286 Starter Kit, 4 Users..... $489.90 
Entry-level 286 Starter Kit, 8 Users ...... 919.84 
NOVELL 286 Software V PLD) coaeanesne 1676.34 
NOVELL SFT Netware Level II V2.1..... 2757.60 


INTERFACE CARDS 
3COM ETHERLINK.......... 
ARCNET PC120 LANboard PS2 
ARCNET PC120 LANBoard ... 
ARCNET PC22D LANBoard ... 
ETHERNET Interface Connector . 
ETHERNET Plus Board (for 286) 


$417.29 
-539.40 
179.27 






G-NET Interface Card wicable..........296.52 

TIARA 110 Lan Board ................. 149.80 

WESTERN DIGITAL Ethernet Cards....... 269.10 
ACCESSORIES 


ARCNET Passive Hub 
ARCNET Active Hub 
Ethernet Terminators 
TIARA Active Hub . 
Novell trained and authorized sales and support. 
__Call_COW for all new Software versions. 





WYSE 50, Amber or Green $373.40 
WYSE — Amber or Green . . 299.10 
a 399.20 
AST 5251-11 Plus 
EVEREX 12008/ 
IRMA 3278/79 .... 
MEGAHERTZ 24008 
PACKARD BELL 2400 Int/ 
HAYES 1200. . ai 24008 misenreises $379.65 
12008 ........269.20 2400PS2....... 399.15 
v2 | a 424.68 

TRobotics — ai 
Couner 1200...$179.80 12 
Couner 2400 ...299.80 24008. 199.70 
12008.......... 108.45 vee 0 

lenkel. 


1200 Int ..... $194.50 2400 Int. .... .$299.10 
1200 Plus...... 228.88 2400 Ext. ..... 389.44 


PERMA POWER 6 Outlet Surge Supp. ... $29.40 
TRIPPLITE 
C-450....... $407.78 4 outlet ...... $ 44.25 
BC-1200 ....... 765.568 LC-1200 ....... 159.85 
BC-2000 ...... 117980 LC-1800 ....... 146.85 
DATASHIELD 
500 Watt .....$560.05 1200 Watt ....$994.75 
800 Watt ...... 638.50 6 Outlet Surpe .. 27.85 
AB Switching Box (par or senal) $39.95 
KENSINGTON Masterpiece 99.99 
KENSINGTON Masterpiece Plus .. 123.40 


KEYTRONICS 5151 IBM or ATT ........ 149.95 








= LOWEST EVER Epson PRICING — 


WORDPERFECT 5.0 Rae 
dBase Ill+ / é 
LOTUS 1-2-3 5%/9'2 .......... . 
BORLAND QUATTRO ...............00 
MERIDIAN Carbon Copy ......... Pe 
Ventura Software Version 2.0 





COW™ color/ -$ 99.00/ 89.00 
HERCULES color / 146.14/ 

AT&T ene MONO 00+ come: gee 189.40 
AMDEK 410A/1280 |... 149.99 / 67' 
COMPAQ ee Mono,..... 193.1072 

JBM PS2 18503) eee cs as setae 209.95 
IBM PS2 8512/8519 ........... 40 1519.2 
NEC Monograph... .0.......eeeeeeee 1297.25 
PGS MAX 12E/MAA To... 401: 
PACKARD BELL Green or Binder Resets ote 89.95 
TAXAN 123 Green/124 Amber... CALL 
TAXAN 720... sities 9.80 
MAGNAVOX 6762... 259.05 


VGA & EGA MONITORS 


COMPAO VGA monitor ...0...---s.00 $ 
MAGNAVOX 943EGA/ SCm—DE2 sade 
Mau ig 

a ni an. 
NEE Nultisync WY 7P PR Gicis sc ts 








EGA DISPLAY CARDS 
VIDEO 7 Fast Write ........... 0. econ $372. 
VIDEO 7 VRAM VGA..............006- 
HEA ate EGA Hi-Res 800 x 600 










TAXAN 570 BOO ae 
ruse MONITORS & CARDS 


USISHI 6905, 19 inch........... $2320.90 
HACE ATISMIDIINCH ties aa cis-- . ic 2310.65 
SIGMA Laserview.........00. vee 176418 
VERMONT Cobra..... COdgOO ROSEN EGS 2977.75 


METHEUS 1104 .200000000000000 to 985.58 


LOGITEGH H Hn 5 F108: 95) 


TOGITECH Logimouse C7 wi publisher. o aas 
MICROSQET Mouse (Rus Version) ....... 109 934 | 


MOUSE SYSTEMS (Seral Vrson).......5 
MOUSE SYSTEMS (Bus Version) .... 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


le terms pH ve peeRrover! predit. 


Soma CMa IG OFF 


: (312) 498-1426 (312) 291-1737 =... 
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Crecit card charges 
are not suteritieg 
time of 


CHARTER MEMBER 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Orect Markeung Assonatuon, inc. 


@ es SG por 


Leprecard Disk Cards for PC & AT Computers 


FREE SOFTWARE: TakeTwo, the backup utility PC MAGAZINE named 
Editors Choice in 1986 & 1987, & PC KWIK disk cacheing from Multisoft. 


MODEL LPC 30/40 LPC 49/28 
DRIVE ST138R ST157R 
SIZE/PERFORMANCE 32MB 40ms 49MB 28ms* 


8 BIT PC/XT TYPE 
16 BIT PC/AT TYPE 


e , * 
= 20MB KIT $279 
Pretest f te : 
- Westem [ Digi shot aer controller ¢ Seagate ST225 - 21.4MB/65ms./Half-Height/1 4.8 watts 
© 30 Page installation guide & reference manual S$ 30MB KIT $299 
* Cables, mounting screws, full & half-heightface ¢ Seagate ST238 - 32.7MB/65ms./Half-Height/14.8 watts 


plates F 40MB KIT $459 
° i sing: ey software, PC MAGAZINE : ° Seagate ST251 - 42.8MB/Half-Height/11 watts 
- pe IK ae PETE BVaTLneott © Preiormatted into a pair of 21MB/28ms. partitions 
© 1 Year Warranty, 30 Day Money Back Guarantee 65MB KIT $549 
* Optional: 150 watt, UL/FCC approved power , © Seagate ST277R - 65.5MB/Half-Height/11 watts 
supply for IBM PC's, $69 TANDY 1000 kits add $20 © Preformatted into a pair of 32MB/28ms. partitions 


*® Sends/Receives from any Group 3 Fax a, 

© Sends ASCIil or word processing files ° Seagate Drive with IBM AT — & cables 

© Prints on standard dot-matrix or laser ° SpeedStor or OnTrack large drive software 
printers © Formatted, Partitioned & Tested 

e Easy to use Pop-up Menus Siz Mode! Sreect inet Forrant i Capheny man erice 

e Automated sending during low phone rate : u 
periods HH ST251 40ms MFM 48MB 3359 

© Portable external plugs into PC/XT/AT serial HH ST251-1 30ms MFM 42MB $449 
port, $359 

* PC Magazine Editor's Choice | HH ST277R 40ms RLL 65MB $499 


9600 $559 ° InfoWorld Product of the Year | FH ST4096 28ms MFM 80MB $599 


=( 286'2 Computer 





PERFORMANCE RATINGS 


! | r| ' 1 7 
fl i i . " vit! i 1 ile A ive gyi Mi yt 
NORTON Mi | il Hii | wet | itt A Wy Mi Wed 
SYSTEM S| Ver4.0 MIPS PowerMet AA CE ae eA SM 
st —_ 733A Lakefield Rd., Dept. P, 
IBM Model 50Z 11.2 4 Westlake Village, CA 91361 
Compaq 386-16 15.6 
Shamrock 286-12/0 15.3 i 2 To order, or get 
Shamrock 286-12/1 11.8 H i our free catalog, call TOLL FREE 


i" t) \ ( 800-722-AT-XT 
— = 7 California 
-80286-12Mhz 1 wait state (O optional) Complete Systems with Serial/Paralle! Ports: 805-373-7847 


“8 slot American made motherboard Monographics Card & Monitor $1095 FAX 
-Room for 1 full and 3 half-height drives 


E 22D ivaltipawar supp AWE BIOS VGA Card & Monochrome Monitor $1295 | 805-379-9345 
-Serial/Printer ports, Clock/Calendar EGA Card & EGA Monitor $1495 | * No extra for Visa/Master/Discover (AMEX add 3%). 


~Choice of 1.2 or 1.44MB floppy drive Orchid VGA Card & Multiscan Monitor $1595 ices ji ‘opi 
Westem Digital 1:1 interleave Disk controller Orchid Designer VGA Card & ° Prices include UPS surface shipping. 


-LepreKeys Enhanced keyboard with tactile : © Federal Express shipping just $1.50 per pound. 

switches & built-in calculator i” NEC Multisync II Monitor $1895 * 30 Day money back guarantee. 

-RAM standard expandable to 1MB, ame . 

1 year warranty - 30 day money back guarantee. CIRCLE 184 ON READER SERVICE CARD i © Comeralonkitnaiiinoaal PO siaccepnied. 
® Cail for our FREE catalog. 


gets 
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a 
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HOURS: 
7 AM to 7 PM Monday-Friday 
8 AM to 2 PM Saturday 
Call on Sunday 
IBM-NOVELL COMPAQ ieM Psi2 bw ese 
twork Support Laptop SLT 286 Model 80 Model 
Ne $85/Hour . 40 Mb 118 Mb P 60 Mb 
1-800-634-8215 eine — a 
(em PSi2 VGA/CAD MONITORS TERMINALS 
Mode! 25~ Coty $1250 COMPAQ VGA Color . $520 WYSE 50 Amber or Green $370 
Mode! 30 286 20 Mo Use $1810 IBM PS/2 8513 $515 WYSE 60 Amber or Green $295 
Model 30-20 Mb Disk... . . $1585 | IBM PS/2 8514 i075 | WYSE 65 $304 
Model so-20 Mb on t€ $2300 | ZENITH 1490 $619 SOFTWARE 
Model 50-60 Mb Disk sai20 | NEG Musyne XL $2070 | Aldus Pagemaker $459 
Model 60—44 Mb Disk $3200 atsyne Auto Cad 9 0 Szz00 
Maael 708s vee Ube $ae0o | NEC MuttSync 2 : $589 | COMPAQ DOS 331 $89 
Model 70120 Mb Orsk $5300 | MITSUBISHI 6905/6922 $2390/1934 | Base IV $455 
Model 80—44 Mb Disk $4250 | CSA 1016 $1779 | DisplayWnite iV $250 
Mode! 80-70 Mb Disk $4800 HITACHI 4119 $2260 1BM DOS 3.3/4 01 $90/110 
Mode! 80-115 Mb Disk $5900 NETWORK poe sia: Seared 0 ed 
Model 80—314 Mb Disk $8750 18M OS/2 Extended if $550 
ComPaa NOVELL Lotus 1:2.3¥ 201 Si4/3% $292/299 
286 Mod 1/640 K $1870 SANTA CLARA Diskless Ws tion $631 Multunate Advantige 2 ee 
286 Mod 1/40 Mb-640 K-Monstor $2300 WESTERN DIGITAL 3 Node LAN kit Paradox 20 $418 
386 Deskpro/20 60 Mb $5200 w/Western Digital software $700 Smartcom II/ll $90/150 
386 Deskpro/20 130 Mb $6400 Entry-level 286 Starter Kit, 4 Users $470 Symphony $420 
308, Demenrt/Z0 300 Mila. 2m. 8 OOOO NQVELL 286 Software w/Keycard $1500 | Ventura Publishing $490 
Be Peabio 20€ 40 Mbr110 Mb $4475/5400 NOVELL 266 Software V 212 $1939 Word Pertect 5 0 $225 
3868 Desire 20Mb/40Mb regs NOVELL SFT Netware Level! $2120 LASER PRINTERS 
386/25 11 NOVELL SFT Netware HP Laserdet It $1675/2999 
Portable II Model 4 $2500 Level lt V2.1 $2740 | HP DeskJet $75 
Portable {N! Model $3400 Nondedicated Netware Software 286 NEC LC890 . $3204 
Portable Ii! Mode! 40 $4050 wikaycard $1470 | PANASONIC Kx4450 $1590 
Portable = Model Ws . $5400 INTERFACE CARDS Stic la sel ed 
Laptop SLT 286 20/40 $3800 4200 ARCNET PC110 LANBoard PS2 $520 PRINTERS 
BA LAPTOPS ARCNET PC110 LANBoard $185 
71000 $775 ARCNET PC210 LANBoard $235 | Epeon i 
T1200F8 $Call ETHERNET interface Connector $325 FX 850 260/84 cps es 
112008 $2299 ETHERNET Plus Board (tor 286) $690 pea Be 
11600 sal G-NET interface Card wicable $294 £0 850 264/88 cos ° 
73100/20e $2800 PONS cos $510 
T3200 $2800 WeSrERN STAC ei LO 1050 264/88 cps $745 
15100 $4700 pee LO 950 Scat, 
15200 $6000 ACCESSORIES are Apa 
ZENITH LAPTOPS ARCNET Passive Hub $80 
206/20 Super Sport $3300 ARCNET Active Hub $469 [Okidata 
386.40 Turbo Sport $5600 Ethernet Terminators $38 220/21 $365/477 
P a Navel! trained and authorized ol beg 
$1200 sales and support. P 
640 | tom 4X 11801 scal 
'BM Adapter Card $450 oc 11911 Call 
$259 (BM Bwk Expander AS KX 1092 1 240/48 cps $320 
es PC Lan Program $150 KX 1124 199448 eps $319 
$449 — 
rd “We Will Beat Any Price’... Dick 
$290 Pe | 4 





MAYNARD 60 Mb for PS/2 . $099 
MOUNTAIN 80 Mb $1199 
MONOCHROME MONITORS 
18M PS/2 8503 $200 
COMPAQ Mono Amber/Green $210 
COMPAQ VGA Mono $210 
AMDEK 210/410 $79/145 
MULTISYNC $195 
PACKARD BELL Amber/Green $85 
COLOR/EGA MONITORS 
AMOEK C600/C722 $344/435 

(BM PS/2 8512 

SAMSUNG RGB Comp $245 
ZENITH 1390 $405 
PGS UttraSync $500 





In Iitinois Call, .. 


SALES AND QUOTES (Outside tilinois). 1-800-634-8215 
SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 
QUOTE-A- FAX: 1-312-325-4969 


* Corporate and volume purchases 
invited. Call Dick. 

Lease avatlable. 

© 24 hour burn In on all CPUs. 

© Terms available. 

© Stock orders placed by 3:00 COT 
shipped same day. 

© 100% financing avatlabte. 

© Credit card purchases subject to 
verification. 


© Pnces subject to availability and 
change without notice 


© Prices reflect 3% cash discount. 


Allow 10 days for personal 
checks to clear 


© Wire transfer accepted 


© Mimmum $5.00 shipping’ 
handting charge 


Returns subject to restocking 
charge 


© Prepay and take 1% discount. 
Educational PO's welcome 


prices 
CIRCLE 295 ON READER SERVICE CARD 


Visa, MasterCard, Discover 
and American Express 
Accepted. 


m= a 


1% Consultant 
and Reseller 


y Accrual Program 


1X 1592 180/36 cps $379 
4X 1595 240/51 cps $445 
KX 1524 240/80 cps $540 
4X 3131 17 cps LO $290 
KX 3151 22 eps LO 461 
NEC 
P2200 170/55 24 Wire $39 
8850 55 cps $1125 
P5200 $507 
P5300 $705 
PSXt 290/100 cps $829 
POXL 400/140 cps $1025 
1BM 
Quickwriter $Call 
romee We 
roprinter 
Propninter XL 24 $709 
Propninter Il XL S45 
Toshiba 
321 SA 216/72 cps $499 
341 SA 216/72 cps $630 
351 SX 350/100 cps $1000 
COMMUNICATION/ 
EMULATION 


IBM PS/2 50-80 $250 Emulation $675 
18M PS/2 50-80 5250 Emulation $675 
(BM PC XT/AT 5250 Emutation $675 
AST PC XT/AT 5250 Emulahon $575 
1BM PC XT/AT 3270 Emulation $450 
18M PC XT/AT 3278/9 Emulation $490 


IRMA Board SCail 
US ROBOTICS 1200 $100 
US ROBOTICS 2400 $159 
HAYES 12008 Int $243 
HAYES 12008/SCIi $282 
HAYES 1200 Ext $277 
HAYES 2400 Ext $419 
HAYES 24008 w/SCit $419 
EVEREX 1200 wiSW $75 
EVEREX 2400 Int $137 
EVEREX 2400 Ext $195 
VENTEL 1200/1200+ $190/228 
VENTEL 2400/2400 Ext $290/380 
MULTIFUNCTION CARDS 
EVEREX MagicCard OK $100 
AST 6 Pack w/364K SCait 
AST Advantage/2 for PS/2 Sail 


COMPAQ 1Mb Memory 386/20 $650 
COMPAQ 4Mb Memory 386/20 $2200 


VIDEO BOARDS 
COMPAQ VDU $Call 
COMPAQ VGA $419 
GENOA Super Hi Res 800X600 $175 
GENOA Super VGA - . $310 
PARADISE Auto Switch-480 $195 
PARADISE VGA $275 
RP MonoGraphics 369 
VEGA Deluxe $249 
VEGA VGA $275 
CHiPs 

inte! 

8067-1/2/3 $220/149/109 

60297-6/8/10 $167/220/259 

80387: 16/20/25 $469/595/860 

ACCESSORIES 
femme 101 pacer si00 
Printer Cable 610° $20/25 
6 Outlet Surge $25 
MICE 

LOGITECH HiRes $95 
LOGITECH PS/2 $69 
LOGITECH C7 Serial $69 
LOGITECH Bus $74 
DEXXA Mouse. - $69 
Microsoft Mouse $119 
IBM Mouse $75 


USA x FLEX Has Quality, Name-Brand Products 
at UNBEATABLE PRICES!! 


as 


VIDEO CARDS 


WN 
q 


Pi) 


— 
SAMSUNG 14" RGB CW-4656 . $209 
SAMSUNG 14” EGA c™4s31 . $349 
SAMSUNG 14” SYNC-MASTER Cnas51 5429 
SAMSUNG 14" VGA coass1...... $375 
MAGNAVOX 13" EGA 9CM043 . $329 
MAGNAVOX 13" RGB CNM8762 ... $249 
MAGNAVOX 13” VGA 9CM062. $389 
NEC 14” MULTI-SYNC Il $579 


ZENITH 14” FLAT TENSION VGA 1490 °629 | 


Save $20 on Any Monitor and 
Paradise video Card Combination! | 


a 





PARADISE 


PARADISE MONO/COLOR CARD ‘99 
PARADISE BASIC EGA $149 
PARADISE MONOCHROME EGA. °159 


PARADISE AUTOSWITCH 480 EGA 5179 


P 








PARADISE VGA PLUS $259 
PARADISE VGA PLUS 16 $309 
= A 
' LAPTOP COMPUTERS 
TOSHIBA T1200 $2349 
TOSHIBA T3100/20 52989 
TOSHIBA T3200 $3699 
TOSHIBA S100 5a689 
AMSTRAD 1640 PORTABLE $g95 
ZENITH CALL 
FAX MACHINES jm aie 
MODEMS \ 
es P — —— >] 
FAX MACHINES 
SHARP FO220 5989 
SHARP FO420 51298 
MURATA M-1200 . $699 
MURATA M-1600 $899 


MODEMS with Communication Software 


“TIDBIT" 2400 BPS INTERNAL . §99 
“TIDBIT" 2400 BPS EXTERNAL $119 
“smalitalk" 4800 BPS INTERNAL. *299 
_"desktalk" 4800 BPS EXTERNAL $339 / 














[ 


L 


r e, Glendale Heights, IL IL 60139 


__ PRINTERS ~ 


STANDARD CARRIAGE 


EPSON LX-800 CPS: 180-draft, 32-NLa.. $188 
EPSON LQ-SOO CPS: 180-draft, 60-NLQ $298 
EPSON LQ-BSO CPS: 264-draft, 88-NLQ.. $518 
EPSON FX-BSO CPS: 264-draft, 54-NLQ  %338 
EPSON EX-800 CPS: 300-draft, G0-NLQ %399 
WIDE CARRIAGE 

EPSON FX-10S0 cps: 200-draft, 54-NLQ. $449 
EPSON LQ-10S0 CPS; 264-draft, 88-NLQ. $718 
EPSON LQ-2SS0 cps: 264-draft, 111-NLa $918 


EPSON DFX-SO00 CPS: 533-draft, 80-NLQ CALL 
MID-SIZE CARRIAGE 


LQ-9S0 CPS: 264-draft, 88-NLO.. .... $588 
Panasonic 
PANASONIC 1124 24-pin, 192-cprs... $329 
PANASONIC 1824 24-pin, 142-CPS . $549 
HEWLETT-PACKARD BRAND 
TONER CARTRIDGES each $86 


HEWLETT-PACKARD INKJET CARTRIDGES 
for DESKJET PRINTER $16.95 
LASER PRINTER CALL 


MOTHER BOARD 
EMULATION BOARDS 


re 









WESTERN DIGITAL MOTHER BOARD 


80286, EGA & Hard Drive controllers, a %499 
IDEA S251 EMULATION BOARD 5529 
IRMA 3270 EMULATION BOARD... .°699 | 


Lei BACKUP SYSTEM 


COLORADO MEMORY SYSTEMS 40 MB 


INTERNAL 5299 EXTERNAL ‘399 
«Requires DC2000 Data Cartridges > 
Call About 60MB Tape Backup System __ 


. DATA CARTRIDGES 
DISKETTES 


Li SONY. 


oD 2000 Data ee Be):1 7.49 

QOD 600A Data Cartridges #~—3519.99 
DISKETTES 

3%" DS/DD, Bulk Minimum 100.. ea. $1.32 , 








* “ ee ee 


4-800-872-3539 


(Orders anly please) 

FAX# 312-3S1-7204 
For Customer Service & Tech Support 
312-351-7172 


ig per nn at ee tL 


a 


CIRCLE 105 ON READER SERVICE CARD 


Connect Your EPSON 
Printer to Your IBM 


Mini or Mainframe!! 
Enjoy Maximum Price 
and Feature Performance 


For IBM 3270 Users 


The AVATAR EP-Connect 3287 Emulation Board Is a 
plug-in card that allose the popular EPSON printers to be 
used In the standard 3270 applications. with the EP- 
Connect 3287, EPSON printers can be attached directly to 
ay a control unit, emulating the 18M 3287 mainframe 
printer. 

EP-Connect requires no additional hardware Interface. 
LED Indicators are mounted on the EP-Connect board to 
provide status Information. It Is both logically and physically 
attached to the IBM system by a direct coaxial connection 
to the control unit. 


For AS/400 and 
System 34/36/38 Users 


The I-O 8300 emulation card connects with EPSON 
printers to meet all your application needs. The I-O 8300 
allows EPSON printers to emulate the IBM 4214 protocol 
used In the Systems/3X environment. in addition, the !-0 
8300 also offers full 5219-compatibility and Its Command 
Pass Thru feature give users access to all bullt-In features 
of EPSON printers. 


The -0 8300 and AVATAR EP-Connect 3287 Installs In the 
following EPSON printers: 


EX-800 EX-1000 LQ-850 
FX-86E LQ-850 LO-2500 
Fx-650 L9-1050 DFX-5000 
FX-286E LO-2550 FX-1050 
and ALL Future EPSON Printersi! 


Buying an EPSON printer wih the I-O 8500 or AVATAR 
EP-Connect 3287 will save you thousands compared to 
price of buying an (BM printerll 
Call for Your Epson Printer and Card Combination Price 


YOU WON'T BELIEVE THE SAVINGS!!! 


WHEN YOU'VE GOT AN EPSON DSO N 
YOU'VE GOT A LOT OF COMPANY 

USA * FLEX is the deaier for state-of-the-art personal computers, 
peripherais, media and suppties. we have high voiume purchas- 
ing power to keep our maii order prices extremely competitive! 

We've been in business eleven years and have gained a reputa- 
tion for offering only top quatity products. Our customers receive 
full technical support tong after the purchase is made. As an 
ney ieader we guarantee you the service and support you 

eservelt 





ORDERING INFORMATION: Minimum order $100. Feat) and habdling additional. No surcharge 
for MasterCard OF Visa visa, MasterCard and orders accepted. Credit card orders not charged 
until order has Deen shipped. Corporations rea. 3A2 or better and government accounts are ac- 
cepted on a net 30 basis C00. orders sncer sone add $5.00 special handling charge €.0.D. orders 
tax outside of IL All returns must have 
Service Deparment (312-351-7172) Ail returns must be in original 
packing material and Include all warranty cards and manuats. Ail a and iene are sub- 
Ject to change without notice. = oem — 





Third, ae out the interface plate and plug In the 
$-pin “T” connector. 





Connect the system, and you're ready to goi 


1-800-872- 3539 


(Orders only piease) 
FAX# 312-351-7204 
For Technical or Customer 
312-351-7172 
oz 
135 N. Brandon Drive, 
_ Glendale Heights, IL 60139 --— 


COMPUTER DIRECT 


WE WON'T BE UNDERSOLD! 


IMMEDIATE ANSWER 


1-800-BUY-WISE 
800-289-9473 


Outside 800 Service Area Call 312-382-5058 


MOBEM MABNESS SALE 


ALL ARE HAYES COMPATIBLE 
ALL SOFTWARE INCLUDED 


1200 Baud Internal Modem 


© 1200 Baud Bell 212A/103 at 1200/300 BPS 
* Automatic Dialing & Answering 

© Built-In Speaker with Volume Control 

* Separate Voice and Data Jacks 

® Both Touch Tone and Pulse Dialing 


© Extensive Diagnostics 
5 9°. List $149 


Our Low 
Sale Price 

2400 Baud Internal Modem 
* Full or Half-Duplex Operations 
* Auto Dial fo Pulse Tone & Tandem 
© FCC Certified and Registered 
© Auto Originate and Answer Modes 


© Reverse Mode Dial 
+99" 
List $149 


Our Low 
Sale Price 

2400 Baud External Modem 
© 7 System Indicator Lights 


© Both Tone & Pulse Dialing 
© Built-in Speaker with Volume Control 
® For ali Computers 


Sele Price 14° 


List $349 


Free Terminal Software 


Thousands 
of the most 
Popular Software! 
titles an stock? 


© Hayes compatible 

© Runs on AC or battery 

* Turns on/off automatically 

® Smail enough to put in your pocket 

© Plugs directly into your serial port on 
many computers 

© Easy 10 use; no switches to set 

© On-screen status lights show call progress 


Our Low Sale mae 


8 9°> List $413 


Prices do not include ni 


‘at no extro cost to kages ore norma! 


tox. Prices and availobility are subject to 


ing charges. Call ta «lowest delivered cost. We insure all shipments 
par age sy y thipped UPS Ground. 2nd day or overnight 
delivery are mide We thip ry po in he U. 5.; Canada, Puerto Rico, Alaska, Hawaii, Virgin 
falands ond APO-FPO. Monitors only 5 spoof in the Continental U. S. Illinois residents add 6.5% so! 
Inge without notice. 


5%" Floppy Disks 


100% Certified « me Guarantee 


Double Sided | 19. Yet 
Double Density 


Lots of 25 


——Made in the USA 


3%" Micro Disks 


100% Certified ¢ Lifetime Guarantee 


= EON 


no limit 9 9¢ 
each 


*16 MHz 286 IBM® AT® 
Compatible Computer 


Double Sided 
Double Density 


a Tee) 


Included FREEI MS DOS & GW Basic 


© 80286 16 Bit Microprocessor 
° 12 MEG Floppy Disk Drive 

*® *16 MHz (Landmark CPU Rating) 

© 101 Key “AT Style’’ Keyboard for 314" drives 
® Clock/Calendar & Security Keytock 

® Floppy/Hard drive Controller included 

© $12K RAM Memory Installed 

© Paralicl & Serial Ports 


Low Sale a ae 


8 . 9°5 List $1995 


com. 


CIRCLE 246 ON READER SERVICE CARD 


‘@1BM, AT, XT are registered trademarks of 
Inerrneticned Phusicmas Machin 


a 
@ 
= 


180 CPS Printer 


Near Letter Quality 
Super Graphics 
*Lifetime Warranty 


© Lowest Priced 180 CPS Printer ever!! 
© New No Jam Tractor Feed 

* New Pressure sensitive Controls 

® Roman NLQ Font 

* Lifetime Warranty on Printhead 


© 2-year Immediate Replacement on Printer! 
°8K Buffer 


Our Low Sale 95 


<* Your Choice Migent 
Ability or Enrich 

With Purchase of Computer 
© 640K Professional Turbo XT Computer 
© 360K Floppy Disk Drive & Controller 
*Ms Dos & GW Basic 
® Monochrome Card 
¢ Parallel/Serial Ports 


© Complete DOS & System Tutor Included 
FREE! 


Our Low Sale Price 
95 


List a ees ie ay 


We Love Our Customers! 


22292 N. Pepper Road 
Barrington, IL 60010 









































































































A 31 (trom Serpe ... 99 95 


Abdiity Pies 46 4 144.9 
ACT PAC Serteutes) _. 299.99 
Adtoom Book Musm — 12.95 
Always - nes 
Andrew Tobias Tan Cot (a)49 9S 
Am Sema cd 
A Bee 1793 
Amomenn & 98 
Bact mLIS an 
Bamery Watch & wes 
Beyond Word Wriee 4 _ 11493 
Boeing Chaph 4.0.8 __. 204.95 
BHI Clon Accouasing —— 189 95 
Brooklyn Bridge 2.0 7493 
Cotendar Cream + & 1195 
Carton Copy 43.0 4 11995 
Career Conagitara Rs 
CCS Designer _ an 
Chack Wriee Pee ws 
Cotes YOA Pairs teres 
Copy BRC S94__ _ 2195 
CoreFan 294 — wn 
DBew a4 arses 
DAC Bowes Peck 3.0 _. 11498 
DAC Beg Acct 1094 we 
DAC fasy Bow 4 2995 


DAC Semy Graph & Mow 9995 
DAC Begy Lim Avcing 4 93.95 
DAC Kary Payroll 104. 99.95 
DAC Hevy Word 4 2995 


DAC We Rearyeieg 9999 
Date Base... 
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me 
nes 
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98 
78 
198.95 
19999 
wees 
lags 
nee 
ms 
Cin 
Wess 
un 
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SUPER SPECIALS ON RECREATION SOFTWARE 









Your PC pal that's as close as the PHONE 


Porm Fide - 

Porm Set Devine B4. 
Porm Toot 2.01 whims 
‘Powrs Fite newt 
Pos Dew + Dek. 
Promewort M VIO 4 _ 43095 











Freeway 3.0... 95 
Prom Page 20 we 
OD Seas 4. 17495 
om iss Word 10993 
Gem 1 DeskTop hue, V2.04174.93 
Cem 1 Drow +4. 10798 
Gem 5 Sean 195 
Gem Antire & - 20493 
CIM Pron Teams —. 27995 
Ouarte Cat 20 8.3.95 
Genesic Cad Lovel 2... 52.98 
Generic Cat Lovet 3__ 104 95 
Ceneiter wags 
‘Geter a 4398 
‘Gromenstihs ti 4 ao 
Crandviow 12 & 18495 
‘Graph in the Dhen 2.2.4 -. 79.99 
‘Orem V2.1-- Os 
Marvert Mahger 11 & .. 409.93 
Harverd Crephica 2.1.4 38495 
BA Vivien — 31999 
tte XL 10 9.95 
fever Graphics 1495 
oy a otal 
Key Chan 21993 
Rey Linrasian 194.95 
Key Maller 4 - xe 
Labets Undiredted & 2795 
Leptin 204.4. ns 
Look 04 Link & ones 
Lota 1.2.3 4. Fea 
Lote Agenda 18 993 
Loves Baprens 4 - 19995 
Loses Freetonee Mt 4. 1993 


Lotes Cimphicwrtter 4 32993 


Lome KAL -_ - 6.98 
CLotpr Manaserige 2.0. _ 31995 
Lome Metre 11 —- 62.95 
Lotes Signat 11 993 
‘Lotus Soft Beatimar Kin tta 93 
Lotus Symghony 28... 49995 
Lotee Vales Pack. -__ 20495 
Leds MVROA . - 8995 
M3 Meme Comp 204 21995 
M2. C Complter V3.1. 99193 


Since > 


MS Brod 2 14 


2498 


wees 
1995 


MLS Las Deol 614 


MS. PC Werkal 95 
MS Propct ae. 
MS Quict Beste ¥ 


MA Qua C114 - 


MS Makipion 4.0 8 — 






a 





mn 
4956795 
ue 


MA Windows 96 V2 1.93 95 
MS Windows 6 V2.1 124.95 


MA Word V4 4 . 22295 
M 2 Ponren Corpér 4 10 28995 
Mace $4 uo 
Mace Ould A... m8 
Moce Uniden 4.4.4 uo 
Mogictane s - 4493 
‘Mathaed V2.0 21995 
Macury Mate 4 as 
senest Dea mays 





Office Graphics 2.0 
Ove Were 42.0.8 - 





Perades 2.83 
Pemal Conpiier 4 4 
PC Anyeteve If 
PC he 

PC Quiree - 


PC Toole Deuce 30.4 
Prachiwe Compl 2 4210139495 


9 
us 


Peachoee Le /PDOU _ 29995 


Per Pore 1sa93 
Prefect Career we 
Pers Word Porte 414 10095 
Pormns Lawyer 4 P95 
PPS le Chote 2018. 9195 
PPS 1s Pee 2 8 8 













ep Lenczies_] 
72 28 174 800-558-0003 


Lea 


Lee Mon-Fri 9AM - 9PM CDT Sat 11AM - 5PM 


PPS Pret Wein 204 
Piste _ 
‘Pag Perfect 4 


119.93 
ass 


‘Peisth Shoot PC Feit ak 92 95 


ep Drop 3 
Poa o Prom 2 
Present ft 

Print —— 

Precom Mus 4 
Pebtish tes 
Pebtlchers Paleabevst 
Qaa b-.. 
Qaa v5 

Qa A Wee Vials 
QDert . : 
Qeeen 50/60 


Quatre. 

Quicken V2I8 

BR Rew DOG A V2I 
RAM Lordz 14 
Rebame . 
Reference File 
Reflections d - 
Refer 1148 
Remote 2 — 
Rowur Kit 
Rightoriiar V3.8 
Runnieg M3-Des V3 
Renwing Sun 
Serve Word IW 3.9.4 
‘Secroury Bird & 
See Movw 
Sibedich + 4 - 
SideKick 5 
Sihewaye 124 
Sign De digner 
S¥rerade Loves 
Smart Key V3.2 
Soruart Symeens Spett 1a 
Serareom Ul 4 — 
Senenenn 2) - 


Software Detdgo 
‘Software Comet 2.12 


Spreadstert Tootbet & - 
1998 


Spets  — 
SEs. 
Swoprapicss 
Swit A - 

Super Projects 104 
Supercaic } AUT 
Serpoer 4 

Swift Tax 
Sytvte Pont bee Mp 3 
TAL 





~~ 2798 





ues 
a 
ne 
wn 
139.95 
14499 
nes 
BS 
78 


Bs 
“aes 


~ 1209s 


23993 
Rags 
31993 
nS 
be; 4 


A=s3.5”" Disk: Aianenie 





&F Seagate Super Sale 


&Y Seagate 
ST-225 (20 Meg With Cabie) 
ST 238R (30 Meg with Cable) 
ST 251 (40 Meg With Cabio) 
ST 251-1 (40 Meg W/ Cable (AT) 
ST 125 (20 Meg W/ Cabin) 40m 
ST 138 (30 Meg W Cable) 4ome 
ST138R (30 Meg With Cable) 
ST250R (40 Meg With Cable) 
$T277R C2 Meg With Cable) 
ST-157 og wt Cable} 
Controller K PCT) MFM’ 


RLL Controle Kit® 


TAX Pera 
Tobias Tax Cut ..49.95 
Swi Tax - 39.95 
Turbo Tax Pers. 47.95 
Turbo Tax Pro. 227.95 


as 
199.95 
495 
b eded 
ne 
os 
as 
W298 
ales 
as 
6195 









Toke 2 Manager 
Totemagic 

Tarif | 8 
Timetin 90 Pre & 
Tomado wi sbrery 
Torte Banke 11. 
Tete C204 
Turbo ¢ Pro 
Torte Co .. 

Terre Debugger 
Torte Carer Works 40 


95 
49.95 
§9.95 


with of ang Seagate hurd érive 
Tewawusea 61s [Seagate jate, 20 tard Ga Card aan 295 
Temata eae [geen oars 7s 
ree joa ees ©fpoeagate 50 Meg Hard Card 475 
Terbe Search 4... toags 





Teste Ton Pereonain4e 47 95 
Torke Tes Profecatonal 22793 
Tein Advanced... .9 98 
Teis and Stew 4 3198 
Ustoc Gare Masur CALL 
Undect Key Mower CALL 
Uns Vitden w/ toomer 62 95. 
Undock Memertey 193 
‘Ventura Publisher 49998 
‘Venaaso Pubtieher 2 1d 

Vettowrier 11.08 


losis 720 K With Rails 


DEX HEADSTART Ill 
12MHZ 80298 


ike ences 1-1.44 Mog 36° 
VP Passer 5294. 11493 1- 1.2 Meg 6.20" 
wees Teens ates 32 Meg Hard Drive 


‘Whe, What, When V 108199 93 


1 Meg RAM 


oe a4 VGA Auto Sync 

etal ses 14 Software Piocss 

ich oyenlargaly pete Saftwor is worth over $1000 
Bierlehes es Call for the Lowest Prices 
‘Word Yertect Office _ 29999 

Wordti ees . 
perme haves NEW Packard Bell Line 
be na PC * AT + 368 
MAO Call For Configuration Prices 


PRINTERS 



















Tama, 1955 Defender of The Cram - 1195 Hero eet the Lance 29 4 Platren ‘Ser Corerans A omen 178 Pilsen: cat 
3 Soegea _-_— _- 295 Deja Voll 2495 Hert For Rad Oct 339 Pade Prattion IT ‘Seer Presto - NX 1000 Rainbow 229 1001-9 199 
3D Holtcoyer Sm A 3195 Petese Palen 2 AA 3936095 — thael Warrter & 2393 Police Quen z A ‘Seargiider 2 NX 2400, 519 1124 NEW 3 
3D Teoh Shermstater - FP Demon Suteradh 2695/2995 Impoattle Minden 4 2995 Poets of Radiance & ‘Swote Figtaer Ftd LASER @ NEW 1705 Leom Pire 1008 
4 04 Rood Racing & 2995 Designassereed 9S inditeete ha - (99S President Dect mt ‘Suved Figher - 
hb bertes - 2195 Dive Rewber 4 2995 jack Nichotsms - 3993 Prosdent fs Misting Sweet Spor (ALL) 
ALCON __ 2295 — Dalptin Selling Masvioms 1195 Jackel 2199 Print Magic ‘Suite Fee 
Amarghd .. 2695 Deubte Dragan -. 369 lta MO) Print Meswr s+ Fatat Bde 493 Siip Peter 2 
Airboere Ranger 2995 Denson Zone 95 Jet Fighter 3299 Print Shep + Orph Lita — 693 Seb Rerbe Sorminte 4 - 
Alt Beaky Chty & - 39S Lat Wer Remball (A26 95/29.95 Ny Sew 2995) Print Shep Comp 4 3193 Sernmer Cams S us ATIVIP VOA Wonder 278 
Ane. Artol WarfSea.b- 3995 Eataton 2398 bebor Poker 2595 Project Space Station 2195 Sper Mar Hookey —— 2899 Bt ati EGA Wender800 
Aratera Dantes — ._ 2995 Biwey's Quertertack & 19-99} Jecdan va Dinh 2695/2993 Pub Canes agg Techncop 4 . 98 ATIGrapts Bokaion 
Andrald Decions 2393 nanpite . 2393 dewey 9) Que 29:99 Ted Row Canms Lhd Feat Write VGA w/28e 
Apotio 19 . uo # 1% Swine Logie & a9 King's Quest 12, Sera 4 3199 Crmren 2 goes Tourn os 
Artarmid 2S pas_ 2699) LA Crachtowns 9S Rach ‘ere — wags Those & us 
Datenee of Power 1195 Paicy Tube Adv & 2793 Lerorten 26.95 Reach for the Stary Seys There ond Mogit 5 695 
Bardo Tale 1 2/4 TRIMS Peay AT. — 194/699 Land of Legends 2795 Reader Rabbi 4 2695 Tewershes ts iil 
Daute wer - 93 Permviaton s 2795 Las Ninja 395 Rad Rowm Rising - $499 Tower Toppter & me 
Date Tech - 2395 Pupelity Chremoames 24002997 Letvre Suk Larry For 2 ANI 9S Renopede i 2995 | Tren The 198 
Dardesty & 1995) Pet Amun 2993) tk Om. 2895 Rocket Ranger & 39s Trahef Home 4 bah cl 
Beyond Dark Comte 2095 Pipe and Forget. 2994 Mala Evora 3295 Rementic Erceerers _ 2993 TY Sports Pouttelt 12.93 
Disweork 4 3695 Pie Powers, 32.95 Mashenns WY 4 3195 Ruble ABtance 19.95 Twilight's Remment 2398 
Diack Jock 2795 Pre Repetition + 2395 Maniac Mendon 4 3999 Rush Amoch _ 29s Ultere V6 bahed 
Beatng Seen, Serer KN 37.95 Pughe Simaleter 3.04 395 Mame Ninja 4 _ 2395 Serge | 2295 Uninvined - ws 
Drvach - 95 Catecthe tevadon 2695 Moth Dames Pas ‘32.93 Screplee = 2793 USS Ocean Ranger B98 Pechard Beit 1390 Fer 
California Comess, 395)  cenws SemmerE4d 95 Movie Reacon Type 2993 Sentinel Wortde A 1 99/18.95 Victory Rood cd Pechard Det! 2400 tne 
Canes: Wires Editon s 3095 Mama 18 Utimme 3 893 Serve and Volley... _.. 9 95 Resioeet ma Afornes) 98 Pockard Hell S400 Fu. 149 
Cewnties 2995 Metepette IH Shadow Coe regs Vetean ~ «2599 
ediowe 259.93 Miveleager Demphall 2595  Iitewinater 4. 2699 0 Wargame Cone Set =o MONITORS Cali 
hebat Commander 4 26.95 Might and Mag: MOS Silene Service & aes | Werstp 
Chattenging Minion. 9993 old Rash A 2395 Mecaweva 2695/39 93 Sptwed 2egs  Waesland/a——-.. 2. 98/36.95 MOUSE / JOYSTICKS 
‘Chosmnanx 20004-9799 Gorttte Wart 2695 Mowbiva _. 3294 Sinbad Teens of Pekan 32.99 Winter Ceenes 4 MS MACH 3 Joy Stick = 35 MAXX Flight Yoke 75 
Ciitdrens Wiie & Publish M95 Greed Prin Clore 325 Monepety 26.99 Shae mm Div 2 9896 95 | Witard Wars - 95 Kraft Prem 3 Joystick 29 CH Flight Stick = £5. 
Cokeny ma 2395 Grand Steen Bridge 3893 Mostar Gowse 3 1993 Sky Shark x93 Wusréry 5 es Kraft Micro Moues $8 Omni Mouse 59 
Communto 2395 Graphics Seadic 3095 Nevrenancer OO SkyFos I wes) Whar Crown eS Koala Pad w/ Halod 90 ronice Moues 89 
2995 Cenedians of tatinity 5195 Operation Wott 2593 Serverae Lord & 2sgs Workd Clete Lae Ba 39 99, Kerwonice 
2195 Gamtip 5 Pepertey 2395 Speco Man Workt Games 6 MoS K-C M11 Keaft Input Device ie 
3399 Hate Or Meares Peperaya _ 26 95/29.95 Space Queet Yeager Ady FTS. A 37 95/29 95 Mouse Systems PC Mouse... .._. 
Harpoon Pets Row few Feaver 2593 Space Schost Sim Zak Me Krschen we Microsctt Serial Mouse 










Zara Cota 69570995 


m9 


Harrier Combat Sie. Prenmaic 12.07 3 


Wyrewe 3 


P.O BOX 17882, MILWAUKEE, Wi 89217 
OROER LINES OPEN 
Mon-Fri CAM-OPM CST Sat 1AM 5PM CST 


2898 Space SuttOROMGrions 3093 
2993 ap News Bamboily 34 


a omputgtbi lity i “si ae oa —! 


onsumet 414-357-8181 


Epyx 500 XJ Pro Joystick 







‘Te Order Call Toll Pree 


800-558-0003 





lectronics 


CIRCLE 300 ON READER SERVICE CARD 


pecial ! = PRODUCTS NOT LISTED ... CALL! 


Spt CAD...et 
SINCE 1984 rae ernie omworTson PC & € mi 


New Orders: 1-800-621-3999 


AST Premium ZENITH 1490 DRAFIX MITSU Aro 
FlatScreen Uttra, 1 Plus or 3D Module PUB 2.0| MAKER 


286/308 
Call $579 $457 | Call 
Summagraphics }[ DESIGNCAD [SMART MODEM SCANNERS, . 


Mac 12x12 Tabiet Standard or 3D 


PRINTERS & LASERS rl DRIVES, MODEMS & FAX. COMPUTERS 


10 Year Warranty Fujtev 3.5 720k Drive AST Premium 
Puma Pro 12x12 Mitsubishi AT 40/64 Mb Hard Drive 206 Modol 20... 


replacing Tiger Tabie! 2 ht, 238 206 Model 140X 
‘ae, ae vfs Pen Pemaone BAX Boeri: Ke bee eae 
& Mouse Emulator. ie td NECMuliposd 


238i 


Generic Cadd 3.0 
Generic Cadd Others 


e8ees 


aaeee 


Digitizers & Flotse (cont) 
OMP 51MP 3550 
OMP 51. 


BOARDS & NETWORKS 


SPRRRERSRES 
g 


as 
o 


Options Call 
Hitachi Puna Tab (16-Year Warranty) 
PumaPro 12x12 Abin Pen SW . .349 : : coprocessors 
PumaPro 12412, 12btn, SW .....369 . ae Genuine 8 New 
‘veal : D087:2 ocilesesccsece oo 0081S 
80287.8 .. : 
90287-10 « 
80367-18 « 


PFS: Prolessional File 2.0. 
PFS: Professional Plan 1.02 . 
PF: Professional Wrle 2.0 


95 
Ko 
$6 
95 
+45 
Call 
Call 
3) 
Call 
85 
45 
Call 
86 
«87 
Call 


2 
aa 


HELPERS 


Logical Connection 256/512k ....Call 


Service You 


SED. Expect !! 


: Original Programa - utilities, A 
Drawing Bid toad 16in jc ee applications, ote. Earn Volume Bids MHI Warehouse, Inc. 
Enter Sw00t> 000 0.44... -608 Be daiatntla esata oe Wecome! 8129 N. 35th Ave. #2-306 


Mail or Fax your info t 
athe 15-005 & MAC compaliolo on Phoenix, AZ 85051 


New Orders: 
Pre-approved P.0.'s are welcome. Prices reflect cash discount and are subject to change without notice. Product com 1-800-621-3999 
fe les, 8 cla of manu . All returns to a restocking fee. Pi : 
a a erp ante e aR Mlal SELT , Order no: 602897-8877 





CIRCLE 387 ON READER SERVICE CARD 


18M MODEL 80 


© 70 mb Herd Drive 
°2 mb RAM 


IBM MODEL 50Z 
ofp Ra $2475 
IBM MODEL 50 $2475 


© 20 mb Herd Drive 


18M MODEL 30 286 
* AT Slots 
* 20 mb Herd Drive 


COMPLETE 6YSTEM—JUST ADD SOFT, 

© 10 MHz ¢ 640 k RAM © Mono Card 
© Monitor © (2) 369 hk Drives 

® Epson K 


EPSON EQUITY I+ = 
COMPLETE SYSTEM—JUST 400 SOFTWARE 

© 640 k RAM © 80256 

° Fe or Uae be © Keyboard 

o1 iz. ¢ Monitor 

© Monitor Card ¢ 1.2 mb Dr CALL 

EPSON EQUITY IlI+ P| 

COMPLETE SYETEM—JUST AD0 SOFTHARE 

© 80286 ° 12 MHz 

° 640 k RAM © 1.2 mb Dr 

¢ 40 mb Hard Dr ¢ Keyboard 

© Par/Serial © Graphice Card 

© Monitor ¢ Epson DOS/BASIC 


95 
COMPAQ 386. 20E $4749 
COMPAQ 286-12 $1595 


pam BOS 
LEADING EDGE D 


° peel 
© Per/Seriel Porta 
¢ Monitor ¢ 20 mb SEAGATE H.D. $899 


* 803/19 MHz © 1 mb RAM 
5 12 me, Drive 


© Floppy/Herd 


FOUNTAIN AT 286 .--"=] 


COMPLETI GYSTEM—JUST ADO SOFTARS 
© 1.2 mb Drive ¢ $12 k RAM 
¢ 40 mb HD. 


> Mone Card skeybond ©1399 


FOUNTAIN 88 : sy 


COMPLETE SYSTEM—JUST 400 BOFTHARE & TURBO 
© (1) 380 k Drive © 8 Slots = 
* Keyboard ¢ Mono Monitor Smape 


+20 mo Hard Disk $889 


COMPAQ PORT 386 5299 PORTABLE 286 2995, 
OATAVUE SPARK EL 999 
SHARP 4502 899 SHARP 4521 1895 
TOSHIBA 5100 4499 TOSHIBA 1200/20 2089 
TOSHIBA 3100/20... 2789 TOSHIBA T 1000 743 
ZENTH(2) Drive 1434 ZENITH 184 20 mb CALL 
seals, 


BIGMOUTH ia * 


© Voice Mail System * Auto Dial “wre 


: sri Avezeg Waste $199°° 


HAND SCANNER 


© Card ¢ Softwere © Cabi 
e Seone 4° * ‘scanner ‘Mouse $289 
OCA SOFTWARE th STOCK 


H.P. LASER JET 1151699 


Orne 800-223-6312 


1265 Broadway (32nd St.) 
NVE 10001 212-725-1234 
CONG AFFAING NO 800208 SECOND HANO NO. STTTFS Ache 
9% For Mail Order $5.85 Minirnum Shipping We Are Not 
Respensivie fer Typogreptiea! Ersos This Ad Supersedes All 
Breinun ade ‘onsen MEBOTIOly Mt AP Ry 
cwonel Change EXPIRES 2/1680 


CIRCLE 389 ON READER SERVICE CARD 












H-P Laserjet Ii 
H-P Deskjet .. 
H-P Thinkjet . 

H-P Paintijet .. 
Panasonic Laser Partner$1, 595 
Toshiba Pageiaser 12..... $2, 499 
Call for Scanners 






improved 









Memory Expansion 
1MB Memory Starter Board ...... f 
1MB Memory Expansion Board $379.95 
2MB Memory Starter Board $599.95 
2MB Memory Expansion Board $569.95 
3MB Memory Expansion Board $999.95 


Jetware memory expansions are significantly 
les expensive end can be expanded. Plugs into 
all Laserjet printers or Canon's LBP-@ ll. Full two 
year warranty and thirty dey satiefoction guar- 
antee! 


Improved 
Font 
Cartridges 


Sure, our sale-priced Jetware is ie less ex- 
leet but the improved ea quolity is really 
why yes should buy. Full two year warranty 
jirty dey satisfection guarantee! 
Heavy-Duty Word Processing! 
4in 1 (medium/bold/italic faces for Courier 
10/12, Prestige Elite, & Lotier Gothic) ............. $129.95 
1-2-3 and dBASE Users! 
4 font sizes; up to 240 cols on 95x11 page .....$129.95 


NEW! SuperSet (150 popular fonts in 2 cart.) $249.95 
Presentelion Foni Set 
Proportional Times Roman & Hel vetica 
International Cousier 10 
Prestige Elite 
Lotter Gothic 
International 

















Prestige Elile P & L ... 
Letter Gothic P & L ... 
Times Roman P & L . 
Courier 10 & Letier Gothic 
Courier 10 & PC Linedraw 
Times Roman & Helvetica 
Helvetica & Tax Linedraw 







| QMS Jetscript (Postscript) Kitscalt 
H-P Black Toner Cart. ......... $99.95 
H-P Letter Tray (6.5x11) .......$59.95 
H-P Legal Tray (8.5x14)........$69.95 


Use Visa, MC at no charge, Prices and Specifications 
May Change. shipping & handling 3% Con\. US. 
Call Today for Your FREE Catalog! 


TENEX 


Computer Express 
Excellence in Computer Sales Since 1982 
PO Box 6578, So Bend. IN 46660 {2191 259-7051 
Toll Free 1-800-348-2778 
FAX (219) 255-1778 P28 
CIRCLE 220 DN READER SERVICE CARD 
















CALL AST Turholasar PS 
CALL CITIZEN MSP40 
CALL Epson LXB00 

CALL Epson FX/LO/DXY 
CALL NEC P2200 

CALL NEC P5200 

CALL NEC LC890 Loser 
CAL Ponosonic 109 It 

Panasonic Ali Models 


«1049 
Prird Series il. 1429 
Br 70% 4020 cotor 969 
Gar OTHER HARDWARE 
open icceen ise 
Logitech 
—— BOARDS ——— hayes Moers 
Ponosonc Fax Board «= 659 Prochoal Modems 
Paradise VGA Pius. 285 Datacopy 730 ...... 
Designer VGA 295 Hitocty Puma Pro 
EGA Wonder 800 235 Kurta Digitizers. 
‘Super EGA Hi Res: 179 Summosketch Plus 
V-RAM VGA 499 Roland DXY8BOA 
Bhemod Pus 239 Sweet P600 
TOPS Hloshoard 153 Amdek Smart Scon 
AST Ram Cards CALL Diamond Scan 14° 
AST 5251/11 CALL Goldstor 1420 BGA 
Above Board 286: 379 Pnnoston Uitrasync 
319 Genius Plus 420 


SOFTWARE 


239 Framework i! 
« 439 Lotus/Sympnony eae 
59 Microsoft Exoet 299 
CALL Quattro 155 
CALL Smort Sw System . 44g 
115 Supercate § 309 
—— DATABASE —— WORD PROCESSING 
469 Grondview 189 
CALL Microsoft Word 4 
CALL Muthimate Advantage 0 
115 PFS frst Choiwe V3 
205 Spnnt 129 
- 249 Word Pertect 50 230 
429 Wordstar Pro 5 229 
199 Xywrte 61 + 203 
185 —— yTLities — 
— GRAPHICS — Microsot C Comper 289 
ey 185 Quick Basie /C 
CALL Turbo Pascal /C 
225 Desquiow 20 
73 Windows 
119 Windows Devel Kit 
509 Desktink 2 
52 Lopink 
105 Norton Utilities Adv 
169 Oversrive 
225 PC Tools Del 
279 Sidewck Plus 
BT Xree Pro 
309 Who What When 
105 Word Pettect Office 
275 Mathoas 


Ps 
Genus Mouse/Dt Halo = 59 Harvard Proj Mngr 3 
Felix 99 Time Line 3 
Microsoft Mouse 103 What's Bet 


800-662-2686 orders ony 


forCa.Orders,Tech Support, 415-255-2230 


Call or Write for Free Catalog 
PAYMENT: Visa, MosterCord, Cashler's.Checks. Per- 
sonat Checks with hoki. Qualified PO's. CA orders 
add sales tox SOFTWARE SHIPPING— UPS ground-2% 
of order, $5 min UPS Blue-3% of order, $7 min 
HARDWARE -- Coli for charges DEFECTS: Replaced or 
tepaired at our option. RETURNS: Subject fo restock 
fee 


Alt Products New with full warranties 
Price & availability subject fo change without notice. 





-OMP PANY] 


tw 


584 CASTRO ST., SUITE 487 SAN FRANCISCO, CA 94114 


PRODUCT CATEGORIES 


HARDWARE 

ADD-ON-BOARDS. .405 

CD-ROM 

CABLES iss ic 406 

COMMUNICATIONS 406 
407 


COMPUTER 
SYSTEMS..... 


DISK DRIVES 


SOFTWARE 
ACCOUNTING 411, 412 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT... 412 


BUSINESS TIME 
MANAGEMENT ... .412 


COMMUNICATIONS 412 


CONSTRUCTION. . .413 
DATA BASE 

DATA ENTRY 
DESKTOP 
PUBLISHING . .413, 414 
EDUCATION 414 
ENGINEERING 414 


ENTERTAINMENT/ 
GAMES 414, 415 


FINANCIAL .. .415, 416 
FLOWCHARTING 416 
GRAPHICS ... .416, 417 
HEALTH 

INVENTORY 


MAILING 
PROGRAMS . . .417, 418 


DISKETTES 


EXPANSION 
WIN ETS Beesrerecsssys'ene sca 409 


PERIPHERALS 409, 410 


POWER 
SUPPLIES 410, 411 


PRINTERS......... 411 
SECURITY 


MANUFACTURING 418 


MEDICAL ......... 418 


PREVENTATIVE 
MAINTENANCE .. 418 


PROGRAMMERS 
TOOLS 


PUBLIC 


DOMAIN 419, 420 


REAL ESTATE ..... 420 
RELIGION 

SALES 

MARKETING 
SCIENTIFIC 

SECURITY ... .421, 422 
STATISTICS . . .422, 423 
SURVEYS 

TAMU os cient 423 
UTILITIES ... .423, 424 


WORD 
PROCESSING 


MISCELLANEOUS 
ACCESSORIES ..... 425 


BAR 
CODING 425, 426 


BOOKS/CATALOGUES/ 
PUBLICATIONS . . . .426 


COMPUTER 


DISK 
CONVERSION 


DISKETTE COPY 
SERVICE 


NETWORKING 
DATA 
CONVERSION 426, 427 


DATA RECOVERY 
SERVICES 


SUPPLIES 


TRAINING/ 
TUTORIALS ....... 428 


RATES AND INFORMATION 


PC Magazine Marketplace is a special economical section for 
product and service listings. 

Listings are grouped by category and sold by columm inches, See- 
ond color option available. 

Standard Directory Listings are also available for a minunum of 4 
issues al $575 per issue ($2300 total). 

For additional information call 212-503-5115, 


MARKETPLACE ADVERTISING 
STAFF 


PC Magazine, 3rd Noor Sr. Advertising Coordinator 
One Park Avenue 


Linda Anniy-Lopee 
New York, NY 10016 Advertisiag Coordiaater 
Group Sales Director 


Wanda D. Brown 
Kathryn J. Cumberlander 


Production Director 
Group Sales Manager 


Anne Brockinton 
Damel L., Rosensweig Production Coordiaator 


Support Maaager Robert Clark 


Monica B. Dixon 


ACCOUNT MANAGERS 
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HARDWARE/ADD-ON-BOARDS 


CLOCICP20 


SLOTLESS TIMEKEEPING 

Every IBM and Appie /! computer 

needs a clock. The ClockPro 

keeps perfect time and doesrt 

waste a valuable slot. It’s easy to 

install and works on any IBM PC, XT, AT, 

Apple ie, fic, ][+ and all compatibles and 

is covered by a full 10 year warranty and 

30-day money back guarantee. Atio'€2 s0'Fon SiRPPwa 


TO ORDER: 1-800-458-5448 ¢ VISA & MasterCard accepted 


10670 Treena St., Sulte 10, San Diego, CA 92131 
(CIRCLE $82 ON READER SERVICE CARD 


BIGM @UTH. 


REAL VOICE Digital Recording 
for your PC, XT, AT or Compatible 


@VOICE MAIL SYSTEM 
@ TELEMARKETING 
inbound & Outbound 

@SMARTEST ANSWER 

MACHINE 
@AUTODIAL-DATABASE 
@VOICEPAD™ 

- Voice for your Programs 
@PROGRAMMER'S 

TOOLKIT (optional 7797) 
‘4 card, software, cables, & speaker 


Ee «(269% -sen Sh 


(415) 652-9600 


Talking Technology, Inc. 
Predmont Ave Suite B 
Oakland CA 94611 
CIRCLE 555 ON READER SERVICE CAND 


from your 


p ee 


with Fax-Mail 96™ 


“Entirely menu-driven . . . installation 
and configuration are easy __. better 
print quality than fax machines . . . 
most closely resembles the (HP) 
LaserJet Courier typeface (of all tax 
boards tested)!" 
-PC Magazine 
Fax board companson test 
e 


Our Fax Mail 96™ 9600 bps board 


Never enter time and date again. 
aClock 11 $49.95 Slotless Clock-Calendar 


© Compatible with most computers. 
° Easy to install. 
© Replaceable battery. 
2 ° 30-day money-back guarantee. 
-. © Great gift idea. 


THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced expanded memory uttliz- 
ing LIM 4 O specifications Segmented memory 
mapping, split memory addressing 2 mb in 


plugs into any IBM or compatible PC. 
e 


Familiar soreadsheet-style software 
allows you to send, receive, store, 
display and print fax documents from 
your PC. 

e 
Merges letterhead and your signature 
automatically, broadcasts tax to 
muttiple locations, works entirely in 
the background 


Deives (ready to run}: 
ternal 


‘Hiuchi B 


To Order (81 7) 540-0938 
Or write to Microsync 

2107 West Euless Bd. = MIC 

Euless, Texas 76040 


Please add $2.50 for stupping & handling 
CIRCLE 889 ON READER SERVICE CARD 


‘one slot 8 mb total Spooter, RAM disk auto 
configuration software. manual, warranty all 
included $195 

TELETEK ENTERPRISES, INC 

4600 Petl Drive 

Sacramento, CA 


95838 
(916) 920-4600 (916) 927-7684 FAX 


CD-ROM/WORM OUTLET 





For more intormation or to order call 
Tostuha Dive for MAC SEMtuxfl SAVE WHILE SUPPLIES LAST 
WORM Dnive Special Maxtor 800 MB 


61 7 235-3026. Plea ma et aad HITACHI Discounted 


VISAIMC/AMEX We Stare Sate» 2Dnwer THE EMILE LIBRARY $390 
e ee eas Dre, AND TOSHIBAI! 


DISCOUNTED GROILERS McGRAW-HILt SCIENCE aa PC-SIG 
US ATLAS GEOVISION ANO MANY MOR! 


CALL 1-800-543-1734 — ANYTIME 


(716) 852-6711 ONEDAY SERVICE  C.0D ACCEPTED 
é = JASON ENTERPRISE 


Brooktrout Technology, Inc. 
110 Cedar Street 
Wellesley Hils, MA 02181 


Complete system for 


Constitution Papers oe Electronic ibe 
CD RO! 
Hleiwoen Heaven & Ha 

or G 


Cuba or Educorp (MAC) 
ai ‘tava con 


Bureau of Elecronc ‘Publishin 
18 Louisburg Square, Verona, NJ 07054 
(201786 ONT 


5459 Main St’ Wilamsville NY 14221 
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PC Magazine 
Marketplace 
2nd Color 
Option Available 


TO PLACE YOUR ADIN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 
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THE SHOWCASE a PRODUCTS oa — IN he MS DOS MARKET . 


Le MAL 


\O 


PUT YOUR PRINTER UP 


TO 300’ AWAY! 
NEW LONG RANGER™ PRINTER 
EXTENDER AND BUFFER 
standard 4-wire phona cable with modular 
plugs, up to 300’ (10 cable 
‘© Optional 32K (18 pg } or 64K (30 pg ) butler 
‘© No power supply needed 


222% FIRST ST . #119, SIMI VALLEY, CA 99085 
(805) 583-8847 
CIRCLE 567 ON READER SERVICE CARD 


Companion’ allows you to 
@dd an extra keyboard and 
monitor up to 250° from your 
PC system unit. 

* Now available for * 
VGA and PS/2. 


QEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 


CYBEX CORE on 
2200 H. Bob Wallace Ave. 
Huntsville, AL 35805 


(205) 3: 11 
CIRCLE $58 ON READER SERVICE CARD 
=—— 
PC __-_VOPEX 


KEYBOARD & MONITOR 
500 FEET AWAY - ALSO 
DRIVE MANY MONITORS 
AT ONCE — CALL FOR 


FREE CATALOG 


iia 
TECHNOLOGEES, 
Inc. 

19145 Elizabeth 91. Aurora, Ot 44202 
(216) 543-1646 nn 
(800) RGB-TECH ee. 
CIRCLE 559 OW READER SERVICE CARD 


COMMUNICATIONS 


NOBODY DOES 


SHARP 
MURATA 


BETTER 


MACHINES 


Factory Worranty Full Troining 


RICOH Immediote Delivery Installotion 
XEROX CALLNOW _ Low Discount Prices 


FAX OF AMERICA 4-800-342-3299 
IND. Call 219-256-7049 


CIRCLE 560 ON READER SERVICE CARD 


‘Good 
parlarmance 
under load, 
elegant design. 
Jow price, 
simple cabling 
requiremecis, 
and broad 
compatibility.” 

PC Woek 

"The invisible 

Wetwork jee der 


Invisible Network. 


* Includes all hardware and software—nothing extra 
to buy 

= Invisible Network'* boards give high performance, 
install easily, and connect with dual twisted: pair wire 

© NET/30* Network Operating System ts full-featured 
has extensive on-line help, and saves memory 
 Fileshanng, print spooling, hie record focking. menu 
system, security, network management. diskles: 
workslations, diagnostics 

* Atso compatible with NETBIQS. IBM-PC LAN 
Program.” Novell Advanced Netware ™ 

* Lifetime warranty and 30-day money-back guarantee 


“A joy lo use. 
tbighty 
recommend it.” 

—Dats Based 

Adwisor 


Model 100 Model 200 Model 2004 
ompatibility IBY PC/XT/AT IBM PC/XT/AT IBM PS'2 
Micro Channel 
Speed 07 Mbps 1 8 Mbps 1 8 Mbps 
Pr $199 00ea $299 00ea $399 00ea 


For more information Call (415) 221-0916 or write 
CIRCLE 541 ON READER SERVICE CARD 


lovisible 
Software, tac. 
481 47th Ave. 


Far away and your computer is off! PhoneBoot lets 
you “be there” .. . ail you need is » PhoneBoot and 
modem to power up your computer system, 

© 8 ring pickup lets you share @ voice line 

© Built-in hardware security code 

© Six outlets, 10 Amp capacity 

© Surge protectice for beth AC and Telephone line 


Only $395, includes utility diskette with examples for 
loading software packages. 


CYBEX CORPORATION 
2800 H Bob Wallace Avenve 
Huntsville, AL 35605 
(205) 534-0011 
CIRCLE 582 ON READER SERVICE CARO 
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PC-Hooker 


Connect any two IBM compati- 
bles and transfer files back and 
forth at speeds exceeding 115,000 
baud, faster with parallel. 


Faster than LapLink 
Easier than Bridge 


Universal serial cable, 
parallel optional! 
Bi-directional transfers 
© Disk/file management, eg, 
Dirtree, Sort, Find, View 
Text edit and print facility 
Chat mode 
5%” and 3 %” disks 
PS/2 ready 
PC-Hooker includes everything 
you need for fast and easy file 
transfers for only $79.95. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Do 
everything in the background 
with PC-Hooker TSR for 
$129.95. For a limited time, get a 
parallel cable FREE with PLUS 
and TSR. 


CIBCLE 563 ON READER SERVICE CARO 


Murata M1200/1600 
Savin Ltt V call 


@ COMPUTERS @ MODEMS 
@ PRINTERS @ H/F DISK DRIVES 
CALL FOR BEST PRICE _ 
US Data Link 
44433 Pickwick Lane 
Garden Grove, CA 92644 
Nattonwide -- 4-600-872-8320 
Catifomia — 744-639-5419 
FAX:744-839-5036 


CIRCLE 564 ON READER SERVICE CARD 


FREE 


LOCAL AREA NETWORK 
informetion and litereture. 


WARNING Pon 't buy Novell ort 
ot sr netwar pont buy Sovtrute | 


Fae tae net ex aR es ze 


tape. aoe ress on 


| ie 
re mmnen 
about an networks, 
(415) 837-2385 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515 . . . 


COMPUTER SYSTEMS 


MICRO WHOLESALES (713)-172-4160 


COMMUNICATIONS 


ADD A SECOND USER 





to your XT/AT/386 


@ Two users can work simul- 
taneously under OOS on 
same of different programs. 
@ Use eny off-the-shelf DOS 
program 
@ SHARE file, data, modem, 
math co-processor, printer 
end other penpherals. : 
© Simple to install, easy to use (WW... 


Caepioha irontigniaghic wardetemen ts skaters. ccoeaes! 
e keyboard, 50 cabie and sofware. 
Zak] Sap CSHARE 
ZAKI Corperation @ 420 Maple St. @ Mariboro, MA 01752 
CIRCLE 866 ON READER SERVICE CARD Cai (508) 460-0201 © FAX (508) 481-0585 








Murata MI/1200/1600...$ 695/Call 
S ik N x. O COMPUTERS [Ricoh 07/10/20 CallCall/$1595 
Sanyo LapTop $ 995.00 [Toshiba 30100 / 3300 ..$ 935/Call 
2 ear et 640k Ram Cannon 20 (100)/8.... $1075.00/Call 
*upenwist Display | [Sharp FO 300/420.......$1095/SCall 
$2125.00 |Sharp FO 220/550..... .. Call Lowprice 
$ 545.00 Sanyo SFLOO/SF200 $ .$995/119$ 
Terms: Prepayment Prices Visa M/C (COD+2% Restock 20% pnees can change. 
T.P.C. 12603 Hoover St. Garden Grove, CA 92641 


Rent*Buy*Lease 800-444-3199 Fax 714-801-1202 


cost effective. You can deliver information anywhere in the contine: ontal US an 

seconds to an unlimited number of locations. You control authorization to 

recetve your transmission. 5.T.A R provides you with everything you need 
5.1.A.R. will help you get started. Call us today at (801) 225-7000 


Satellite Technology And Research 
530 SOUTH COMMERCE WOAD, OWEM, UTAH 84058 FAX (801) 225-1660 
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werent ae COMPUTER 
SYSTEMS 


@Sherp ® Murole ® Toehibe 
@ Brothar @ Panasonic 


CHIPS - All Speeds 
° 64K . Call © 256K Call 
Procassors Intal.... ....... Call 
SummesketchiPlus $339 
LASER PRINTERS 


© Panasonic-KP4450 $1599 
® Princaton Graphica 
1-800-243-7775, 


Minois 312-394-3334 
FAX# 312-394-5235 


“WE ARE THE CHEAPEST” 
COMPFAX, 


PC MAGAZINE 


@ FEBRUARY 14. 


AST COMPUTERS 

266, Model 80: 512K Ram $1305 
386, Mode! 300: 1MB Ram $2796 
Model 90, 140X, 140,170,300 Call 
MITSUBISHI COMPUTERS 
MP286, 310:640K,1.2MFDD 61006 
MP386, 110:1MG, 1.2¢ FDD $2255 
Laptop 2861, 200: 640K, 20MB $2205 
ZENITH LAPTOP 

184HR: 640K, 20MB HD, Dos 61945 
Supersporl 288, 1MB, 20MB HO Low 


Consultants Welcome. 


Dealers and 
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+. Mepdor 


XT1085 we seats weve 
XT-1140 cove sevs wom 
XT-2190 cove 20s we 
XT-4170 ove sans soi 
XT-4380 some sons ¢ 

XT-B760 cow sous € 4395 


“Seeceoate Specials 
ITLEX sow barat - orc 


Moltherboarda OMT! + ADAPTEC 
4 1:1 INTERLEAVE + 
+ PERFORMANCE SYSTEMS » 
USM DISTRIBUTORS 
1101 Grandview Dr So SF CA 94080 


SB 415-952-5885 Se 
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Computer Systems/Disk Drives 


8 sys 4 8MHZ 640K 20MB = $906 

S G/1OMHZ 640K 40MB $1349 
16/20 1MB RAM 40MB $2227 

20MB 28m: $327 

rR $388 

1 $140 

Mec is 1325 72MB 2 sms HO $475 
Fujitsu 360K Floppy Dnve 81 361 
Sony 35” 1 44MB F Drive $93 
Samsung 4551 Multisync Monit = $415 
Star NX-1000 Printer 144cps $170 


South St., Lang Beach, CA. 90805 


Tel: (219) 422-4444 
Fox: (213) 422-7676 
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286-12 MHZ PORTABLE 


@ Intel 80286. 8/12 MHZ 640K RAM © 20 MB Hard Disk @ 12 
MB Floppy Drive @ Ser/PariGame Ports # 200 W P/S @ New 
LCD Screen @ External CGAMGA Monitor Port @ Top quality 
Motherboard @ Excellent for Networking © 

labor warranty 


One year parts & 
NATIONAL COMPUTER 


$4 695 9823 Mira Mesa Bivd. San Diego, CA 921317 
1) 


(649) 530-2446 


b9BY 


EPSON PRINTERS 


FX250, 264 cpe, ® pin, NLO $340 
(Lceoo, FX1080, LQS00, LQ1060. Low 


HEWLETT-PACKARD 


LaserJet Il wioner $1040 
TA7SA Plotter, 8 pene $1296 


PANASONIC PRINTERS 


KX-P1124, 192/69 cps, 24 pin 6200 
10801, 10011, 10021, 1505, 1524 Call 


INTEL MATH CHIPS 
Ail chipa (6087, 60287, 80987) Call 
Hours: (M-F) 9:00a-5:30p CST 


IBM PS/2’s 


Up to 41% off! 


Retail duet unt 


MODEL 50-021 3,595 2.495 
MODEL 60-041 3,245 
MODEL 60-071 29 675 
MODEL 80-041 995 4.285 
MODEL 80-071 $495 4.825 
MODEL 80-111 8.995 5.945 
MODEL RO-Ft1 E1998 H 395 


American Micro Computer Center 
2890 GrilTin Road - Suite #4 
Ft. Lauderdale, FL 33362 


(305) 985-9406 
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rs) ] ASSL 
THE RISK! 
1-800-GO TO PRC 


oh GREAT PRICES 


For examola 


10 MHz AT 640K VGA System 


Highest Quality Components 
Knowledgeable & Courteous Personnel 
Full Line Computers & Penpherats in Stock 

Oetit ail at 


IN CALIFORNIA, CALL. 1-618-350-8810 
CIRCLE 874 ON READER GERVICE CARO 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 


PC WAL 


COMPUTER SYSTEMS 





Tandy 


COMPUTERS ANO 
PRINTERS etc. 
eae Shack 
CELLULAR TELEPHONES 
FAX MACHINES ete. 


E && 30 seconos 
1-800-433-SAVE 


at. brs. a rar sre 
FORT WOR COMPUTERS 
377 PLAZA, GRANBURY, TX 76048 
‘CIRCLE 860 OW READER SEAVICE CARO 


12 MHz 40M HD COMPLETE SYSTEM 

ONLY $] (W/10A BONS $1600 
OWsS 5115.3) 

*BO286-12 CPU. B/I2MHz  °S12K 120. ns RAM 

“Legal Phoerva BOS. *Clock/Colencat W/B- 

“Ful See Cone w/8 slots: 

°200 W PS 


“HH Conwolier, 1 2 FD 
“Enhanced KB 
“SAMSUNG Mordor 
“MGP Cord 


Gverantee 


0 bet 
*S1251 142.8 M4 40 me; 
+30 Duy Sotistoction 


512) 258-4607 


“Others copy our ads. 
but not our service i 


MP MARYMAC noustes inc 
22511 Katy Fwy 
Kats (Hi mn) TS 77460 
172% Wet er N71 M474 3867 
231-3680 


TOTTI 
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12MHz OW/S 65M HD (RLL 1:1) 
ONLY $1680 (W/1M B0NS $1900 
$115.3 1:1 CONTROLLER) 
EGA System. Add $400 
YO Cord (IPIS/IGMEIP/DS/i 
TEAC S60K/720K/1 42 M FD, 
ee var Kier ie . 


iene Prey TAPE DRIVER. 


TEXAS EXPRESS COMPUTER 
11802 Choring Cross Rd Austin, TX 78759 


CIRCLE 578 ON READER SERVICE CARD 


ny 
ae ae 
@ Phoenix BIOS 
@ 12 or 16 MHz, 0 wait states 
@ Expandable to 1 megabyte 
§ On board clock and calendar 
@ Digital speed displey 
@ Hardwere reset & turbo sw. 
@ S-Dr, capacity with 3-Dr. open 
@ 200 watt power supply 
12 MHz 16 MHz 
Bare Bone 490.00 645.00 


@ 1.2M flop, 
a Floppy ct 
g@1 


770.00 925.00 


Order (800) 543-5107 came) 
wa info. (714) 990-2087 


JAWIN COMPUTER PRODUCTS 


We stock over 100 Hiems of peripheral 
cards, please write for our price list. 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-S115 
or (800) 825-4ADS 


LAPTOP SPECIALS 


ZENITH + TOSHIBA - NEC 
+ SHARP + DATAVUE 


The Latest =~ at Low Prices 
along with a wide Selection ol 
Accessories including . . . 

+ SVs" or 3¥2" Ext. and Int. Drive 
Unils For Laptops and Desktops. 

+ New Tandy 1400 LT and Toshiba 
1100 + Iniernal Hard Orive 
Upgrades. 

* 1200 and 2400 Baud Modems. 
Diconix Printers and Numeric Key- 
pads For Laptops 

Panafax and Sharp Fax Machines 

For Fast Reliable Service Call 

COMPUTER OPTIONS 
UNLIMITED 
201-469-7678 -7 Days 
9AM-10PM (EST) 

CIRCLE 570 ON READER SERVICE CARD 
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DISK DRIVES 


| dem 

I Capacity Flat Rate SPECIAL 

I to-14mb $75 

| 15-19mb $99 

j 20-30mb $125 $112.50 
31-40mb $150 $135.00 

| 41-49mb $175 $157.50 

]  50-85mb $210 $189.00 

j 86:120m> $275 $247.50 
121-150mb $325 $292.50 

I Test & Eval _ $25 





~ "SPECIAL REPAIR COUPON | 


DISK DRIVES 





megamate 


— easy to use, easy to install, and easy on the 
wallet. Megamate is the 3.5 inch 1.4 MB drive 
you can add to any PC/XT/AT. 


$349 


Installs in just minutes. 
Handles any 3.5 inch IBM disk, 720 KB or 
1.4 MB, automatically. 


Complete - drive, card, software. 


Attractive and compact, barely bigger 
than a disk. 


MicroSolutions 2c" 


Computer Products _ 815.756.3411 
CARCLE 581 ON READER SERVICE CARD 


132 W. Lincoin Hwy. 


DISKETTES 
THE 
SHOWCASE 
FOR PRODUCTS 


BUY QUALITY 
FOR LESS! 


DYSAN 


51" DSDD Oe 
100% CERTIFIED 
LIFETIME WARRANTY 


AND SERVICES 
IN THE MS DOS 


Price besed on quantity of 250 in bulk 
includes Tyvek sleavea and tebe! kita. 


800-222-0490 


in NJ 201-462-7628 
FAX 201-462-5656 


MEGASoft 


P.O Box 710, Freehold, NJ 07728 
Full service duplication fecdity 
CIRCLE S82 ON REACER SEAVICE CARD 


-—4 
VALID THROUGH 3/15/89 ! 
We repair most major brands 
FLOPPY DRIVE REPAIRS | 
FLATRATE $35 and $45 ] 
90 day warranty on all repairs | 
5 dey turn-around time. 
jb TECHNOLOGIES, INc. | 
21011 Itasca St.- #F 
Cheteworth, CA 01311 
Telephone (818) 709-6400 ] 





ee ee ee ee oe ee we ew eo 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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DISKETTES 


Why 


waste your time 


formatting disks? 


Preformatted disks 
save you time and money! 


Memorex « Nashua - 3M 


5'/4" (from 48¢) » 
Call toll-free TODAY! 


5/4" HD « 3'/o" - 3'/2" HC 


1-800-321-4668 


In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday—Friday. 


ALF 





ALF Products, 3940 Youngfield St., Wheat Ridge, Co. 80033 





IC; ia Ue ceaen el 
OUTSIDE OKLAMOMA aera ” =" 
DYNAMIC RAM 
thx? 80 ns SA! 


ry 
4 
& 
y 
a 
% 
€ 


= G18) 276 


peabeerl 
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EXPANSION UNITS 





Name Brands +* Low $$ 


EXPANSION BOARDS 

AST Sixpackplus (64-384K) 
Advantage (128k-1.5M) 
Advamtage2 386 for PS2 80 W/Ok 
Rampage (Ok-2M) 
Rampage 286 (512k-2M) 
Rampage? 286 for PS2 50/60 

Intel Above 286 XTIAT (512k-2M). 
Above PS 286 (512k-2M) $409 
Above Board 2 tor PS2 50/60 (Ok-2M)$275 
Indoard 386 PC (1M). Scall . AT (ok) $949 

$129 


;.. ATIEGA $189 
, .. VEGA Dlx = $219 


External 5-1/4" drives for PS2 $call 
COMPUTERS AST. SAMSUNG 
Tape Backup Maynard, Everex 


VLM Computer Electronics 


10 Park Place, Morristown, NJ 07960 
(201) 267-3268" Visa, MC, Check or COD 


CIRCLE 585 ON READER SERVICE CARD 


PC MAGAZINE ® FEBRUARY 14, 


409 


CALL DRAM CO. 


Dynamic RAMS 
1M 120NS, 100NS, DIP & S0J 
256K 150NS, 120NS, 100NS & BONS 
64K 150NS, & 120NS 

Policy: Price air? lo change. 
Min. order $20, MC/VISA add 4%. 
CA residents add 6 5% sales lax 
UPS: Ground $5, air $7 (1 Ib) 













PO Box 590127 SF CA 94159-0127 
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DYNAMIC RAMS 


SIMM x10 $CALL 

AMBIT 00. $34.00 

51425610. $36.00 

41464 i108 = $14.75 

41256 i200 $11.75 
YW 41256 1500 

$1258 10 $12.25 
a 4164 is 






sta eeeed Dp Pac, Sew Pease Cal ' 


fd 
3 | 
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ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 
This is the hard to get IBM upgrade 
ROM that allows your original PC to 
utilize the full 640K of RAM and 
allows your PC to recognize and 
use a bootable hard disk. These 


are authentic IBM chips - not pulls. 
ONLY $49.95 EACH! 
Prog. No. 1501476 IBM 81-83 


SELF-RELIANT PC PRODUCTS 
1750 Kalakaua ee #3-133 
Honolulu, Hi 96826 
TELEPHONE: * Sheroae 1808 
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EXPAN SION UNITS PERIPHERALS 


9-TRACK TAPE SYSTEMS! 


OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mint computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 

© PC/XT/AT/386/PS2/compatibles 
* 800, 1600, 3200, 6250 BPI 

© Free tutorial on tape systems 

© Fastest tape subsystems available 
* EBCDIC/ASCII conversion 

© [IBM & ANSI labeled tapes 

© DOS, XENIX, UNIX, PICK 

© Highest quality customer service 
® Quick delivery 

® Software tools supplied 

® Stock full range of tape drives 

© Network backup and More! 


Overland Data Inc. 


= Kearny Mesa Rd. 
an Diego, CA 92111 
Tet: (619) Te 5555 © FAX: (619) $71-0982 
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9-Track Tape 
Neves 








MINISTREAMER™ 


Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
ee Transfer rate is up to 4 
mil es per minute on PCs 
= compatibles Subsystems 
iu or 10%” streaming, 
e drive, tape coupler card, 
cbies and software. 


[JUALSTAR ; 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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PERIPHERALS 


TAPE SYSTEM 


FOR IBM PC 'XT AT 


Mainframe to PC Data Transfer 

* High Speed Backup 

+ All Sofiware, Complete Sysiem 

+ Service and Support, easy 
Installation 


call (818) 343-6505 or write to: 
Contech Computer Corp. 
PQ. Box 153 Tarzana, Calf. 91356 
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CONNECT! 


= 
ae =O 
9-TRACK TAPE 


« Complete system manufacturer 

© Support PC/XT/AT/PS2 & Mac 

¢ Read & write 800/1600/6250 

° Use with IBM, DEC, HP tapes 

¢ Links to FORTRAN, C, COBOL 

¢ Networking capabllity 

* Customized software avaliable 

° Powerful data extrectlon 

¢ Large Inventory of Anritsu, 
Cipher, Kennedy, Qualstar 

¢ Fast technical support 

¢ Systam prices from $2995 

Avoid the middieman—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET... 


PERFORMANCE PERIPHERALS 
for 


TOSHIBA LAPTOP COMPUTERS 


° 2400) bps Expansion Slot futernal Modems for 
THOU + . TI200, TION, T4100, T5100, T5200 
M24EC - $449 RIEL & Acoustic Caupler jacks 
M24ES - S499 RUTD jack, RS232 COMMS DUO 
°2 1M) bps duternal Modem for Toshiba THOM 
M2alG - $409. RIED & Acoustic Coupler jacks 
2400 bps Built-t Modem for TH200, T1048) 
M24BL- $399 RELI jack, pemwer control mode 
SCOMMN-2 Expansion Slot Card: $2326. $199 
“Dual COMMS Expansion Card 9232 - $299 
SCM AL LO Expansion Card: SCME - $299 
"COMMS-2 tnternal THOM) Card = $2521. $149 
*AdapLaPOWER external battery power packs and 
peswer adapters for the laptoge computers. 
PRODUCT R&D Corporation 

1194 Pacific #211, San Luis Ohispa, CA 93 401 
Phone (805 596-9713 FAX (805) 526-9716 
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PLOTTERS 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Affordable Large Format Plotting 


Features that say value... 


Economical: $1,000 less than other large 
format plotters. 

Compatible: Operates with all popular 
CAD software supporting )M/PL."* 
Multiple Media Slzes as small as 8!” x 
II” or as large as 36” x 48” eliminates the 
need for a second plotter. 

Practical! speed you can really use: 

10° per second assures good drawing 
throughput while optimizing the speed 
at which most plotter pens can draw 
without skipping. 
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Ue OPA OT AS EE Bes LL Ter i bietgsotinray 1k ay ee Pes 
410 


C-D 
$1695 


(Sugg. rel. $2295) 


A-D 
$2295 


(Sugg. re!. $2695) 


A-E 
$2695 


(Sugg. rel. $2995) 
Made in USA 


Repeatability and Resolution: .004 assures 
quality suitable for the most demanding 
applications Including PCB artwork. 
Vacuum Paper Held Down guarantees 
perfect registration. 

CALL NOW AND WE'LL SEND YOU 

A FREE SAMPLE PLOT. 

(415) 490-8380 


Dealer inquines mviled. 


ZERICON 


40491 Encyclopedia Circle, Fremont, Ca 94538 


OM PL tsa trademark of Houston Instrument 


evsoay 





POWER SUPPLIES 


TURBO-COOL 150: 
Cool, Quiet Power 


TC150 


MODEL POWER COOLING NOISE PRICE 
STANOARD XT 150W 1.0K STD $69 


STANOARD AT 200W 1.0K STD_—$109 


SQ1S0 PCXT = SOW 14K Bath $129 


$0200 AT 200W_ 1.1K 69% $169 


TCISOPCAT = 61S5W 22K 50% $109 
TC200 PCXT «=. 00W 2X STDOS189 


TC250 AT 250W 1.6% $TD+ $199 
FCC; UL; 120V/240V, 4 drive plugs, heavy duty com- 


ponents; patented cooling system, ! year warranty 


PC POWER & COOLING, INC. 


3151D Mountain Way, Bonsall, CA 92003 
(619) 723-9513 VISA/MC/COD/PO. 
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PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers who 
read PC Magazine don't have 
the time to shop around, 
their only concern is getting 
what they need as quickly as 
possible. 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Mar- 
ketplace’s Direct-Response/ 
Display Ad format represents 
a fast, easy and cost effective 
method of product acquisi- 
tion. They know it will have 
the products they need and 
the information they want re- 
garding price, volume dis- 
counts, specifications and 
delivery. 

If you think that your busi- 
ness can benefit from the 
700,000 brand specifiers who 
read PC Magazine ... YOU'RE 
RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 


| 














POWER SUPPLIES PRINTERS SOFTWARE/ 
ACCOUNTING 
UNINTERRUPTIBLE POWER SYSTEM eaten oe ia 


PRINTERS Automates weekly, bi-weekly, semi-monthty or 


monthly payroll tor up to 200 hourty and/or 
salaried employees. Accepts time as hrs: min. 
All taxes + city, 40tk, alter-the-fact payrolt, 


© Back Up Time 5-15 Minutes. 
Load Dependent. 


@ Dealer and VAR Inquiry Invited. 


e Protect Your System and its 
Valuable Data from Sag, Surge, 
Brownout and Blackout. 


© True On-Line. © COD Order Accepted. MODEL IAD BIAS LO tips. Prints checks/W-2's/Ouatterly reports 
© Sine Wave Output. © Full 1 Year Warrantee tor Parts MODEL 180D 180 CPS,35 NLQ $95 + 2.50 s/n Money Back Guarantee. Visa/ 
es ° ; MC/Amew/DC. Call, fax or write: 
pace Saving, Compact Design. and Labor. MODEL MSP40 240. CPS,40 NLQ Mate . 
, : 30 COLUMN Phoenix Phive Soltware Corporation 
e Rechargeable Maintenance Free @ High Frequency DC-DC Converter. 7830 East Gelding Drive, Suite 400 
Sealed Lead Acid Battery. © Complete input/output isolation. MODEL MSP45 240 CPS,40 NLQ. Scottsdale, AZ B5260 
BE SCEUMN B00-331- 1B11/602-483-0991 or 
SPECIFICATIONS MODELS mcrSsoNL0 Fx 0298-1379 
80 COLUMN 
DESCRIPTIDNS UX-210 REMARK MODELMSP55  300CPS.50NLQ MIP FUND ACCOUNTING 


The MIP Fund Accounting System meets the 
tinancial and managerial reporting requirements 
ot not-tor-profit and governmental organizations. 
The System tealures multiple fund and fiscal 
years, user-defined reports and six levels ot 
account coding. Modules oftered: G/L, AP, AR, 
Payrott, Encumbrance, Expenditure Budget, Reve- 
nue Budget and Lotus/DBase Interface MIP FAS 
is available tor (8M XT and compatibles. 
MICRD INFDRMATIDN PRODUCTS 

505 East Huntland Dr., Suite 340 


' 132 COLUMN 
1. Input Characteristics 
A. Voltage range MODEL P-35 35 CPS 


DAISYWHEEL 132 COLUMN 


90Vac-132Vac or 
180Vac-264Vac 

50 or60 + - 3Hz 
Single (2P + E) 


90Vac-132Vac or 
180Vac-264Vac 

50 0r60 + - 3Hz | 
Single (2P + E) 


Selection Free 
| (Option) 
B. Frequency 


C. Phase SEQUEL (713) 461-4218 


(200 BLALOUK. SUITE 208, HOLTON, TX TE 
‘Visa AND MASTERCARD EXCEPTED 


2. Output Characteristics 
A. Power Back-Up 
Through 
B. Voltage 
C. Frequency 


500VA True Da-Line 
500Va Filtered 
100-230Vac + -—1% 
50/60 Hz + ~1% 


1 KVA True Dn-Line 
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100-230Vac + ~1% 
50/60 Hz + —1% 


Factory Setting 


1 msec max. 
5% max 

3% max. 
0.8-1.0 
80% min. 
§0 dB max. 


D. Response Time 
E. Transient 

F. THD 

G. Power Factor 
H. Efficiency 

t. Audible sound 


Factory Setting 
1 msec max. 

5% max 

3% max 

0.8-1.0 

80% min. 

50 dB max 


}s_ price | _$095.00 $1995.00 


ALSO, UX-130, 300VA, OFF-LINE, SQUARE WAVE OUTPUT, $495.00 


LUCKY-GOLDSTAR INT'L (AMERICA), INC. 


1050 WALL STREET WEST 


LYNDHURST, NEW JERSEY 07071 


TEL: (201) 46D-8010 
TLX: 219108 LGINY 
FAX: (201) 935-5686 
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PRINTERS 


THE 
SHOWCASE 
FOR 
PRODUCTS 


AND SERVICES 
IN THE 
MS DOS 

MARKET ... 













ADD POWER TO YOUR 
LASERJET Il FOR LE$$ 


Expandable Memory Boards: 
1MB - $277 
2MB - $ 579 
4MB - Calt 
Font Cartridges: 
Z+ -$209 
123 -$ 249 ¥) 
B/F - $169 ? 
HP Plotter (HPGL) Emulation: 
LaserPlotter - $ 129 
D.H. SYSTEMS, INC. 
1940 Cotner Ave. 
Los Angeles, CA 90025 
(213) 479-4477 
VISA-W/C 
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SECURITY 
PC-PASSWORD™ 


"THE ULTIMATE IN SECURITY" 
tor IBM XT/AT and COMPATIBLES 







| Affordable 
Data 
Protection 





















* As noted in 3 recent review by 
Leading PC Magazine 


* Hardware based password protection 
* Prevents DOS boot-up 

until Password is entered 

+ Encryption/Decryption capabilities 

* Requires little or no memory 

* Unattended system security 










ea. + Shipping 
$1 79% MN a Add 6% Sales Tax 
COMPUTER (612) 


COMMODITIES 942-0992 


USA, INCORPORATED 
7127 Shady Oak Rd « Minneapolis, MN « 55344 
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INSURES FOR POWER SURGES! 
When SAFEWARE designed the original com- 
puter insurance policy, they decided to cover 
even the notorious POWER SURGES. Today you 
Can buy comprehensive, tutt replacement pro- 
tection against thelt, accidents, lire, earthquake, 
water AND power surges for as tittle as $39 a 
year. Calt for details & immediate coverage. 
1-800-848-3469. 

SAFEWARE, The tnsurance Agency Inc. 

2929 N. High Street 

P.O. Box 02211 

Columbus, OH 43202-0211 


Pees) 


Austin, Texas 78752 
(512) 454-5004 1-800-MIP-FUND 


FIXED ASSET ACCOUNTING 

APS FIXED ASSETS, A Comptete menu driven 
Lotus template, computes and tracks deprecia- 
tion tor book, tax and AMT. Generates full 
teports. Requires Lotus 1-2-3 1A or 2.X. Over 5 
hundred in use. 30 day moneyback guarantee. 
Price $150 00; For additional information or to 
order contact: 

Protessional Services Microsystems 

370 Seventeenth #1350 

Denver, CO 80202 

(303) B25-0461 


PC-FUND 

The leading tund accounting system tor local 
govts and non-protit organizations Modules 
inctude General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
Ceivable, Payroll, Budgeting, Fixed Assets and 
Oonor Receipts. The system supports up to 99 
funds, 9999 depts. PC-FUND runs on the t8M- 
PC and most MS-DDS and XENIX computers. 
AMERICAN FUNDWARE, INC. 

P.O. Box 773028 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) 879-5770 


dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER “ACCTS PAYABLE 
“dINVOICER & AVR “SALES ANALYSIS 
“SERVICE BILLING “DRDER ENTRY 
“JOB COSTING “JOB ESTIMATING 
“PURCH ORD/INVENTORY “PAYROLL 
$99 ea + s&h w/GBASE 2,3 or 3 + Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

(619) 223-3344 
Visa-M/C-AMEX-Check-CDD 





BUSINESS TIME 


COMMUNICATIONS 
MANAGEMENT 
———__—e——— = COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link Replace 
that aging telex machine! Add telex service to 
your business tor cost effective worldwide com- 
munications! Computer-Telex-Link transforms 


World's Finest Fund Accounting Software 
General Ledger Unlity Bithag Police Citations 
Accounts Payable ness License Cash Management 

chase Order Accounts Rec evable Work Management 
Payroll Inventory Cash Register Systems 
Personnel Fixed Assets Pet Liceme 


UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 


Multiple Scheduling! 


Appontment Manager with Memo System 


CORBIN WILLITS SYSTEMS 
35754 Mission Blvd., Fremont, CA 94536 ¢ (415) 790-5600 


Cities, Non-Profits, Grants, Utilities, Counties, Education, Speciat Districts | 
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BUSINESS 


THE GENERAL STORE 


The complete software system 
for RETAIL. Multiuser /Net work 
ready. Cash Drawer, Bar Code 
and online credit card auth. 


Accounts Receivable 
Inventory Control 
“\ Point of Sale 
'\ Accounts Payable 
General Ledger 
Mailing List 
5 © Hardgoods 
pd, © Apparel 
Crichlow yes Sctences, Ine. 
804) 42 5 
F.0. Boz 6420 - Virgicla Seach, VA 23456 
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PC ORDER PAD 
Smarter than a Cash Register Handles Cash and 
Charge sales. Prints Receipt/Picking slip Reports 
Sales totals with margins. Tracks inventory Easy 
& Fast On-line HELP Options include Bar Code 
or OCR. Cash Drawer Network or Remote site 
versions Runs under MS/PC DOS. Customizing 
available. Dealers invited 

COLUMBIA SYSTEMS, INC 

10420 SE Hilicrest Drive 

Portland, OR 97266 

(503) 654-7722 


PC Magazine 
Marketplace 


2nd Color 
Option Available 





BUSINESS 
PROJECT 
MANAGEMENT 


PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 


PROJECT CALC ‘adds in’ new menu 
choices to creaie projects on your 
spreadsheet Link project coste & dates 
with ag Ask “what & with time! 

Oraw Gantt charte of dates slack 
time, milestones And PERT charts or 
network diagrame of taske Print charte 
through PrntGraph with colors fitles 
and legends Format and pnnt tabular 
reports of dates and cosis with /Prnt 

PROJECT CALC performs critical 
path snalyels Find the eartiest/latest 
Sent end finish dates for each task 
Specify work hours, vacations end 
hohdays on a grephic calender Works 
with CGA. EGA. VGA Hercules §179 9 

FRONTLINE SYSTEMS, INC. 
Box 7408-PC, San Francisco. CA 9412 
(800) 451.0303 x55 (916) 677 7171 «55 
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BUSINESS TIME 


MANAGEMENT 


CALENDAR SCHEDULING 
PC-CAL 


* Personal and Group Scheduling 
¢ Familiar Displays 
* Simple Setup and Operation 
* Repeating Appointments 
* Copy, Move, Modity 
* Available for DOS, OS2, Xenix, 
HP3000 
* Many Usetut Displays and 
Printed Reports VISA 
« DOS & OS2 FOR $95.00 wc 
BRADFORD BUSINESS SYSTEMS 
25301 CABOT AD. #201 


LAGUNA HILLS. CA 92653 
714)859-4428 
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PC Magazine Marketplace the ultimate target market! 


The brand specsfiers whe read PC Magazine doa t fase Cher fists tee stip anes thet only 
concerns getting whet thes teed as quickly as possthle 


They lt DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplaces Direct Response Display Mb fortied gepresculys a fast vast 

and cat efleciive method af product sequisitenn Thes know it will have the qaoduets thes teed 

and Ibe information thes want regarding price. vulime discoustts, specific dions aid delnven 
fsou think that sur business can benefit from the TOU brand specifiers whe mad IC 


Magazine WOE RE RIGHT! 


So take DIRECT action and caff (212) 503-3815 or (N00) X25-4ADS 


PC 


MAGAZINE ® FEBRUARY 
442 


Scheduler I” 


le and multiple schedules 


Sin 
{Memos up on key word 
ae first or fie ote openings 
Graphic display of month 


Executive Computer Systems] 


1571 Fenpark * Fenton MO 63026 
orders: info: 
(800) 727-0498 (314) 343-5757 


COMMUNICATIONS 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 


Full featured: 

¢ multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
* special forms, 

* line speed to 56,000 bps, 

* dial-up or dedicated lines, and 
* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates [BM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 


Barr Systems, Inc. 


2430 NW 41 St. Kidg M 

Gainesville, FL 32606 
ew 800-BARRSYS or 
904-371-3050 


CIRCLE 755 ON READER SERVICE CARD 


your PC into a state-of-the-art communications 
tool for telex 

Cawthon Soltware Group 

24224 Michigan Avenue 

Dearborn, Michigan 48124 

Phone 313-565-4000 


MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure. 
reliable, fult-featured commercial EfS tor IBM 
XT/AT/386/PS2 of compatible Easily 
customized by non-programmers. Kermit, X & 
Y - Modem High performance allows up to 32 
simultaneous callers. User audit trait 
300/1200/2400/9600 bps 

eSoft. inc 

15200 East Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


UNATTENDED FILE TRANSFERS 
© Error tree transters between multiple sites 
@ Schedule transters any time(s), any day 
@ Use stand alone or with other programs 
@ No complex script languages to learn 

@ Easy set-up commands like Send, Receive 
© LAN compatible, Multi-level security 

@ Introductory offer $75 per location 

SFI, inc 

Box 531650 

Grand Prairie, TX 75053 

(800) 433-5355, (214) 264-2626 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET... 


14. 1989 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... . 
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COMMUNICATIONS 


Finally... 


An Office 


letwork 


You CAN Afford! 


@ Printer Sharing (up to 18 PCs) 
@ File Transfer tapeeds up to 4000 cps) 
e Simple to Install, Easy to Operate 


ExcelINET 
“800-284-8509 


ExcelITECH Inc. 
112M) West Und Street. Youkton, SD 57078 
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CONSTRUCTION 


DATA BASE 





COST ESTIMATING /BIOOING 
Powerful, comprehensive system for building 
fas!. accurate and competitive estimates A 
complete, stand-alone program Menu-driven, 
very easy fo use Over 30 types of reports IBM 
XT/AT and compatibles Hard disk. 512K 8 Ill 
version with source code also avai! System 
$245, demo $10 (CA add tax), CK/M0/C00 
CPR INTERNATIONAL INC 

2036 Lake Shore Ave 

Oakland, CA 94606 

415-268-1948 


CONSTRUCTION MANAGEMENT 
Atordable understandable software lor bulld- 
ers Job cost, billing time and materiats of per 
cent complete, payables, change order and 
retention tracking in one package Prints, 
checks statements, bids. 30 + teports Clear 
manual & help windows backed by our profes- 
sional phone support stalt $795 

YARD! SYSTEMS. INC 

813 Reddick St 

Santa Barbara Ca 93103 

(805) 966-3666 


DATA BASE 


GBASE fil PLUS Workalike 
Free Trial, Send No Money 


PC MAGAZINE MAY 17, 68° sad, 

"1 on 118 & programmable reianonal 
SBMS — faster operation in the mierac: 
ve mode — the menu mode «9 fancier 
and more complete version of E's 
Assistant mode Lon oS lies ont 
deal for those who would be glad 10 

2 dBASE IN) PLUS clone* 

FREE 30 day nal MA program (USA at 
‘arma, or buy ho kines tack H ale Can 
203-378-0914 $89 + $5 eh ch Ames 


1.on 1 Computer Solutions, Inc. 
26 Finchwoos Onve 
__ Trumtul, CT 06619 
@ BASE I PLUS is a tademark of Ashinn-Tate 
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ROOTS Jl FOR GENEALOGY 

Organize your tamily tree and print camera-ready 
tamity books containing charts, text and indexes 

Store retneve and display 1000's of tammly facts 
with brographical skelches and source documen- 

faton Lightrung-tast searches and sorts 750 
age manual Satrsfaction quaranteed Write for 
free brochure $250 ( + CA tax) 

COMMSOFT 

2257 Old Middlefield Way Ste A 

Mountain View CA 94043 

415-967-1900 800-327-6687 
= 


DATA ENTRY 


DATA ENTRY 
EMULATOR 
uns on Stanwalone of nelworked 


PC's, compatibles of PS/2's. You will 
not tind any Data Entry System 
FASTER, EASIER to use, or LOADED 
with mors USABLE features. Distribu- — 
tion Worldwide imbedded rev-10 key 
option Fully manu driven 

A complata edit languaga included 
Call for our free 30 day tral period 
Price $395 - 

avsil. for IBM ASI400 & S36 


COMPUTER KEYES | 


21929 Makah Ad | 
Woodway, WA 96020 
bee K TEL. 206/776-6443 
! ve FAX: 206/776-7210 


USA. 800/356-0203 
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ENTRYPOINT 90 


The Osta Entry System by Datetex 
For application it PC data entry and 
rame connectrvity. no other system 
matches the flembility and power ot Entrypoint 
90. Front-end yh feat network or database 
with Entrypomt 90 $ versatile forms-handling 

and data entry module 
aS toma distnbuted and LAN systems 
. Applications requiring data integnty 
+ Network, maintrame and PC-to-PC 
communications 
Coll for 9 FREE demo or to learn about our 
Reseller Program! 
DATALEX 
100 Pine Street, Suite 2400 
San Francisco, CA 94111 
800-962-8888 415-362-4466 
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PC MAGAZINE @ 


A Data Entry System 
2 

Perfect Enough to Satisfy 

Crt ¢ 
Type “A” Personalities. 
If you demand the same accuracy, perfection, and hard 
work from your data entry software as you do from your 
self, then RODE/PC is your type of product: RODE/PC is 
a type “A” solution for people who insist on easy ica 
ion design, powerful validation, two-pass and trail verify 
modes, exceptional conditional processing. full record 
output control, complete system management fauitittes, data secumty and 
much more. RODE/PC is an extraordinary product to mect extraordinary 
requirements. 
Like RODE/PC, your hardware must be right for today and ready for tomor 
row DPX recummends RODE/PC with the IBM® Personal System ‘2° prod 
ucts. They feature an integrated system design and the quality and 

lity you expect from IBM. Along with the IBM OS/2° the Models 
50, 60, 70, and 40 offer the exclusive “IBM Micro Channel” Architecture 
See for yoursetf why 6 of the 10 largest companies and thousands of others in the US have 


selected RODE/PC as the ultimate PC data entry solution Our customer say RODE/PC isa 
beautiful product, designed by people who clearly understand the marteet” Call us to 


FEBRUARY 14. 


discuss your data entry plans and ask about our evaluation program. 


DPX/IDEAS 


Data Entry Division 


20823 Stevens Creck Slvd., Suite (30 


Cupertino, CA 95014 
(408) 973-9292 


A 
ve 


18M Personal System? and 06/2 are regatered trademarks and Micro Channel rs a trademark of interns. 


frong! Business Mactenes Conporahan 


VOE—Viking Oata Entry 

The prermer data entry system Full featured to 
teplace key punch & keydisks Full screen 
“FORMS,” double-key verity wide vanely of 
options. crossfoots. subtotals batch balancing, 
duplicating statistics, skipping, etc Character 
held & record level validations $120-600 Also 
for minis 

VIKING SOFTWARE SERVICES INC 

2815 East Skelly Orive Suite 816 

Tulsa, Oklahoma 74105 

(918) 745-6550 
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KeyEntry tlt 

Using dedicated. on-tine or otder systems? Let 
KeyEntry Il the most widely used system IN 
THE WORLO show you the ful! potential of PC- 
based data entry UNMATCHEO teatures and 
Capabilities Supports networked and stand- 
alone PCs Call loday tor complete Evaluation 
Package! 

Southem Computer Systems. Inc 

2732 Seventh Avenue South 

Birmingham AL 35233 

(600) 533-6879 of (205) 251-2985 


DESK TOP PUBLISHING 


We don’t do newsletters 


But if you're doing, 1,000-page technical documents, we're the 
best—automated, style-sheet-driven, sophisticated pagination 
stick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and 5; 
Command Technology Corporatioa, 1900 Mountain Blvd., Oakland, CA 94611 


Telephone (415)339-3530 
CIRCLE 


ifications specialist. 


Telex:$09330 COMMAND TECH 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 or (800) 825-4ADS 


1989 
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DESK TOP 
PUBLISHING 


r re 4 
* Laading OCR aoftwara devaloper 
© Support PC/KT/AT/PS2 & Mac 
« Read text from documents, 

forms, booka and magazinas 
using "SPOT" OCR program 
* Tralnabla for Engllah and 
foraign languaga charactars 
* Works with moat scanners 
* FAX and nstworking cspablltty 
« Customized sottwars availabla 
® Largs Invantory of Canon, 
Panaaontc and HP scannars 


* Free “SPOT demo program 
Avoid tha middiaman—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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Desktop Publishers! 

when you need the best tools for 
Screen Capture ang 
Image Management: 


Gilage Yl 


Publishing Utilities 


your apphicatons, 
EMS 4.0 support, and much, much more! 
Supports EGA, VGA, Hercules, CGA, MDA 
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Optical Character Recognition (OCR) 

PC-OCR™ soltware converts printed/typed 
documents into editable text files tor your 
desktop publishing system Supports HP Scan- 
det, Canon, Panasonic and most other deskiop 
scanners Pre-trained for many popular fonts 
and trainable to read virtually any typestyle, 
incl foreign lonts Reads proportional text, 
mainx printer outpul and Xerox copies $385 
Check/AMEXVISA/MC/COO 

fssex Publishing Co 

PO Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 





EDUCATION 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With. . . 
VIDEO INSTRUCTION TOOLS 


Lotus 1-2-3 (4 hours) 
PageMaker 30 - PC (2 hours) 
PageMaker 30 - MAC (2 hours} 
Ventura Publisher (2 hours). 
Venlura - techniques (2 hours) - 
Intro To IBM-PC (1: hours} 
O&A) » hours) 


WordPertect $0 {4 2 hours) 
WordPertect 42 (3 hours| 
DOS33(3.nours) ..  . . 
MicroSott Word 40 (2 > hours) . 
MicroSolt Works (1 hours) 
HyperCard - MAC (2 hours) 


These video tapes are selt-contained Iraining guides, which demonstrate every 
command in a given software package while showing the computer screen and 


keyboard SIMULTANEOUSLY Save monay 


MICHAEL HALVERSON & ASSOCIATES 
13413 Newburgn Westiand, Mi 48185. 


(313) 729-0325 
FAX (313) 729-0238 


call today! 
FOR PRODUCT INFORMATION 


1-800-537-1641 


MAJOR CREDIT CARDS ACCEPTED 
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ENGINEERING 


STRUCTURAL DESIGN 

Fast, highly interactive. integrated programs tor 
structural analysis and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES ol any materiai 
Easily mastered programs resull in dramatic 
time savings while producing efficent, accurate 
designs Specity PC, XT of AT and send $25 for 
demonstration diskette to 

C-Squared B-Squared Sottware Design Inc 
461 Bush Street Ste 220 Dept A-2 

San Francisco, CA 94108 

415/391-7309 


ENG/SCI GRAPHICS 

OMNIPLDT(S) (screen graptics) & OMNIPLOT 
(P) (plotter dover} provide integrated engineer- 
ing/scentfic 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIREO! Menu-driven, flexible, 
professional Chovce of formals tabular/line, con- 
tour, bar, pie, 3-0 wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295. 
MICROCOMPATIBLES, INC 

301 Prelude Drive 

Silver Spring, MD 20901 

(301) 93-0683 


SIMULATION 

GPSS/PC ts a full-power version of GPSS, the 
mast popular maintrame simulation language 
Specifically designed for inieractive use on to- 
day's high-speed microprocessors, It is ioaded 
with features such as interactrve graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real world sysiems 
MINUTEMAN SOFTWARE 

PO Box 1718 

Stow, MA D1775 

800-223- 1430/508-897-5662 Ext.316 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET... 


PC MAGAZINE @ 


ARCHITECTS AND ENGINEERS 

The AEMAS system 1s designed for Architects, 
Engineers & other firms where monitoring pro- 
fect costs is required Modules include Job 
Cost, Payrot, AVP, AVR, Invatcing, Personnel 
Scheduling, Report Generator and General 
Ledger Multi-terminals are available 
DATA-BASICS 

11000 Cedar Road, Suite 110 

Cleveland, OH 44106 

{216) 721-3400 


PC COMPUTE/INST. CONTROL 

Powerful PC SW Tools for Engsneering, 

PC emuiator of HP-41 Sci Calculator $99 

PC-HP41 Program & Data UP/Downlaad SW $185 

PC Super enhanced Se Caloulator $149 
© (EEE-488 Insti, Control option $1% 
© RS-232 inst Contra! option + Modems $195 
© HP-fL Inst. control option $195 

SECIC (NC. (Formerly Eclipse Logic tne.) 

PO Box 231178 

Tigard, OR 97223 

(800) 842-6888 / (503) 684-6088 


PC Magazine Marketplace 
the ultimate target market! 


Ths beand eperifiers who read PC Maga- 
mae dan’t have the time to shep around, 
thew ooly concern iu getting what they need 
as quickly a5 pessthle. 


(212) 03-5115 of (900) £25-4ABS, 


ESB Re ea 
414 


(ec eel) hag) 


ENTERTAINMENT/ 
GAMES 


2 
Win Lotto!! 
as 
Use science and your computer 
to predict winning tottery #'a 
“Many tes the tap 16 embers shawn on the 
‘Slachip toreen have produced 4,6, or even 6 of 
thee nambars drawn for a given night. Your 
permutations culculetion system is ates quite 

good | have porchesed severat lottery number 
handicapping programs bul nana have groved to 
be as accurate at Lotia Pros” T Weleenses MA, 


Lotto Pro Plus” $78.95 
Lotto Pro'™ $49.95 
Lotte Pro Daily” $38.95 
Lotta Pro Ltd" $19.95 


(8 AND COMPATABLES $ 1/6 or 3 4/ 
Catl now to order and receive a 


free book 
And Win by Robert . 
with your ordar! 


Cascade Sierra Inc. 


1-800-456-5825 


Put a pro in your computer! 
Oept P12 P.O. Box 46844 
Sesttle, WA 99146 


CIRCLE 766 ON READER SERVICE CARD 


FLOTTO 
The FAST LOTTERY Program! For all IBM’ 
comp computers Play any PICK6 iottery game 
with easy input and fast results. Instantly log 
tickets for family, Irrends & OFFICE POOLS and 
be the first {0 see who wins No loltery program 
will win you more money of be as lun fo play as 
FLOTTD Send $1795 + $200 S/H check or 
money ordes (specify floppy size) to 

PC Light, Inc 

PO Box 18532 
Tampa, FL 33679-8532 





info onty 
(B13) 254-1328 


SPORTS HANDICAPPING SOFTWARE 
SSWIN wilh horse racing & greyhound hand- 
Icapping soltware $32 95, $52 95, $67 95, 
$77 95 each Up to 17 entries analyzed class, 
speed, times, odds, track, post, stretch, & 
finish Pro Football, Baseball, Basketball Soft- 
ware- $5295 Handicap races & games in 
minules MC/VISA accepted Free info 
SOFTWARE EXCHANGE 

PO Box 5382-PC 

W Bloomtield, Mi 48033 

(313) 626-7208 Order 1-800-527-9467 





ENTERTAINMENT/GAMES 


LOTTO! $5 DEMO DISK 


Only GAIL HOWARD, the NATION'S 
ORIGINAL LOTTERY EXPERT. hex doc- 
umented evdence of LOTTERY JACKPOT 
WINNERS using her published ond com- 
putenzed systems. 

AND ONLY GAIL HOWARD has the con: 
fidence to bring you this very special limued 
tume offer 


DEMONSTRATION DISK 
ONLY $5.00 


for your evaluation of GAIL HOWARD'S 
SMART LUCK COMPUTER ADVAN- 
TAGE™ You get olf Gail's famous LOT- 
TERY ADVANTAGE charts to help you 
pick the best numbers to play inyuur favenic 
Stote of imernational gome Please specify 
which games Demo includes the entire list of 
Past winning numbers for your geome 


* FREE «x 
with your Demo Disk order 
GAIL HOWARD'S 64 Pg. Pocket Guide 
to LOTTERY WINNING 
WHEELING SYSTEMS 


GAIL HOWARD'S DEMO DISK —check or 
money order only $5.00 far 5-1/4" —$6 00 
for 3-1/2" 

GAIL HOWARD'S SMART 1.UCK COM. 
PUTER WHEEL” ($29 95 +82 whi 

GAIl, HOWARD'S SMART LUCK COM. 
PUTER ADVANTAGE” ($19 95 +52 s/h} 


GAIL HOWARD'S BOOK, LOTTO: HOW 
TO WHEEL A FORTUNE (228 pages 


$1495 6 $2 wh) 
ee 


SMART LUCK COMPUTER SYSTEMS 
Dept. PC-6, P.O. Box 1519 — White Plains, NY 10602 (312) 934-3300 
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Love Problems 


Try STARPANION™ - The program 
that tatla you your aateological 
compatibility with someons alsa 
Simply entar birthdays or signs and 
STARPANION™ givas you an 
astrological profile of tha match Rates 
mental. amotionai, spiritual, money. 
and sexual compalibilities 
STARPANION™ quickly chacks the 
compatibility of mates, colleagues, 
chents, friends, bosses or anyone 
you want to know how you match 
with Office’s _lova this program 
For IBM PC, XT, AT of compatiblas 
60K required Not Copy Protected 
Visa and MC orders call 24 hrs 
7 daya/wk 1-800-442-0168 oF 
aend $2995 + $200 P&H lo 
Century Systems, PO. Box 43725, 
Dapt. T21, Atlanta, GA 30336 
Ask for it at your software atore 
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FREE SOFTWARE 


A disk FULL of the best PD programs 
we could find. Utiliues, games, business 
and much more all FREE and included 
withour big DISCOUNT SOFTWARE 
CATALOG ON DISK. It's easy to use 
and full of great values! 
Send $3.95 for disk, S&H or CALL: 
P.O. Box 556 
Dayton, Ohuo 45405 
Specify MS/DOS, Apple, CM64,MAC 
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lo SOFT-BYTE, 
(513) 276-1110 


RUN COLOR GAMES 
on your mono monitor 


Works with any monographics card Runs most 
al CGA programs, even self-booting ones. The 
best perlormance lor youl mono XT or AT 
sysiem-works great] Realistic and very usable- 
even lor fast moving games Thase Work: 
BASICA, Flight Simulator, GRASP, PACMAN, 
ZAXXON, LODERUNNER, PrintShop, ete 


$29.95 go-COLo, 


1-800-654-0561 ext 854 (orders) 
‘$108 shippng CA res edd $106 MC/VISA 
Wilkinson Software 
€400 Westminster #115, Westminster, CA 92683 
(714)694-3216 
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WIN LOTTO MILLIONS!!! 

LOTTO PICKER™ PLUS stores past Lotto & 
Pick 3/4 #'s & uses multiple statistical analy- 
sis to improve your chances of winning Works 
for all lotteries worldwide! Bonus #'s-no 
sweat! Database edilor, support, & much more! 
You get the PICKS, not jumbled statistics! 
$34 95 (+555 sh) 35° add $10 NY add tax 
GE RIOGE SERVICES, INC 

170 Broadway Suite 201-PM 

New York. NY 10038 
1-800-634-5463 293 INFO 718-317-1961 


ADULT SOFTWARE | 


World's I coli 


raphics, 


~ 25 vol. CGA / 10 vol. monogray 
\ orid’s largest collec! 
A Sy 57.75 ea ppd (forergn orders & 3.5" add $1 00 €a. 


25 vol set $99.95 e Monographics 10 vol. set $49.9 


Gold 


1 VISA/MC You must de 21—pleese state aga, 
Coast 


ing Services 


Comput 
PO. Box 1257-PCM, Secaucus, NJ 07096-1257 


Orders Only: 1-000-826-DISK 
~~ CIRCLE 77t GM READER SERVICE CARDD™ 


Customer Service: 1-201-064-0024 


PC MAGAZINE = Bile atadbaaaa 14, 
15 
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The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Sold in aii 50 states and 17 Foreign countries! 

© Store Past 1000 Winning Lottery Numbers and Dates! 

© Track as many State or Intemational Lottery Games as you want! No Limit! 

© Produce EXPERT Trend Charts to indentity Those HOT and DUE Numbers! 

© Analyze Hits 4 ways Bell Curves, Recency, Percentages, Frequencies, MORE! 
© Produce STATISTICS for ALL Numbers You Play - NO Randomizing Here! 

© Select Numbers to Play 5 Oifferent Ways! You Choose what YOU Like Best! 

© Check Your Bets For WINNING Combinations! Record ALL Systems Played! 

© Store up to 2 BONUS NUMBERS (Play ail internattonal games!) 

© We include Lottery Data Base for State Game of YOUR CHOICE (Please specify)! 
© Pnnt Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMSI 
No other lottery software package provides all of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 


fecommended but not required for use All wheeling systems and program features take 
Ey SECONDS fo correo, Dare Uy eer aniline sed Why a TO 4 


Use our Years of experience with Your computer advantage! 
IR SA CAST EITZES Be Ire O entis a hak rane socal Racies ic Wee fis BEST 
lottery software program {have used overall Over $2700 ahead after ALL expenses’ = BC. El Pasa, 
‘Iwan 4 cash prizes the first 2 times | used the Tracer and Wheeler” LM, Whimington, Dt 
“The COMPLETE Lottery TRACKER and WHEELER is SPECTACULAR ED, New York, NY 


Don't Hesitate! Place your Order Now! 
= ONLY: $39.95 Pius s2.00saH 

cape) WCVia Cal tl Free 1-800-824-7888, Ext. 283 
forCanadan Caters 1-800-544-2600 
 Entertalnment On-Line®, linc. po. ea: 552 Dopt PC, Westboro, MA 01581 


The PREMIERE Lottery Software and Aucho Products Company 
AC, View and MO orders shipped wittnn 1 week Please allow 2 weeks for Personal Checks. 
MA Residents edd 5% saline tax © 1808 Entertainmart-On-Line®, inc. 


Order Direct or see Your Local Software Dealer 
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ELECTRONIC CHESS BOOKS 
ANALYST 1 Complete “Chess books" with 
More than 20,000 diagrams, superb animation 
and expert on-screen analysis Leam trom the 
masters of play your awn variations IBM PC/ 
comp Choose Bes! Games 1960-85, Art of 
Piece Co-ardinalion, Sustaining the Initiative 
$59 (US) each + $300 s/h 

HALCYON PROOUCTS INC 

PO Box 65, Station “A” 

Scarborough, Ontario Canada MtK 5C1 
VISA/MC CALL (416) 471-6892 


FINANCIAL 


CASHTRAC® 


"The best checkbook 
betancing program Ive 
seen yat, ut any price © 


—PE-SIG Macazine 

Track gil your money in efamiliar check 
tegister torres with: 

+ 18 checking accounts 

+ 255 Investment accounts 

« Unpaid bill scheduler 

» On-line help 

= Pop-up calculator 

+ Prints reports & ber charts 

any format check 

+ Sproadsheet & data base Interface 

« Detalled printed manual 

* Voice and E-mail tech support 
THIS ONE DOES IT ALL No other 
modulee needed; $45, S/H Included 


Cal 301-948-9599 or mete: Column One, inc. 
P.O Box 2807 Gallhersburg. MO 20679 


SUPE Mal eyeremar Rosoat Sous os sue Seo 
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FINANCIAL 
,- | 


t EXEC-AMUKI ™ 
1 Loan Amortizar Plus Software 
ry 1 18M PC AT PS2 eenee & compatibles 


© Used by thousands * Used Nationwide! 
4 of Attomeys @ Used for Judy 
© Used by hundreds = ment'Child Pmi'a 
U ofae Used to 
1 © Used by big CPA's lender's figuresif 
00 Lean Amortizations i Present Vohre 
PAPAS comply to O Future Value 
1 US ReguistionZ (3 Net Presani Value 
1 '8 Digit Accuracy (j Internal Rateof 
UD Fined & Adjuatatie — Return 
§_ Rows Q Yield & Loan Price 
eee sy eco \ Easy to use menue 
GPoints’ Fees = User configurabie 
02 Prepeid interest rounding 
(U0 Extra Payments 
J PM! Payments 
(A Battoon Faymenta OI FREE Reg Zcom- 


pilence benehmark 
pono OU Saat wih purchase! 


: only $149.95 ..55 san 


Demo cek & manual avaiable for $30+$5 S&H 


1... ELECTROSONICS 
36380 Garfield - #1, Fraser, Mich 48026 
800/858-8448 of 313/791-0770 


Chock Vea MC Amex & Dwcover are welcome 
L C30 order's adcitiaral 


20 
60 day money back guarantee!! 
CIRCLE 778 GNA R SERV AO 





THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 
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FINANCIAL 


iW MoneyCounrs’ 5.0 


ih The $29 Money Management 
4 Solution. Guaranteed. 


MoserCoorrs 2.615 ihe exy:to- 
use. CPA designed moncy 
management/acounting program 
for home and business I! offers 
Cash. checking. savings & credit 
card management, checkbook 
balancer. budgeting. financial 
statements. graphics, fast financial 
dala base with three-way look-up. 
inquiey reports & on-line help 
Handles up to 999 accounts and 
100.000 Iransachons taetedes 
printed manual. Het copy protected. 


MontyCounrs 5.0 aise 

® prints any Ivpe of pin feed or 
laser chech & updates your 
records aulomatically 

# estimates your 1988 income lau 

@ analyzes financing oplions & 
savings programs — compules 
interest rates & loan payments 


® prints amortization schedules 

#® manages mail lists — ap & alpha 
sorls — prints labels & index cards 

@ provides password proles lion, 
fiscal year support 4 pop up 
notepad 

© W day money back guaranice 
(minus shipping) 

Call or send $29 plus $5 

shipping/hendting 

CrecWVISAIMC/C OD 


1-800-223-6925 


(in Canada 319/295/7300) 


[deity 


Dept M 
373 Collins Road N E 
Cedar Rapids. lowa $2402 
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Introducing Andrew Tobias’ Financial Calculator™ 
The program that provides quick answers to ail your financial questons. 


Andrew Tobias’ Financial Calculator™ trom the 
best seiiing software Managing Your Money* 


answers questions on: 


Pt atataaal ad taabatar + 


° College and retirement planning 


© Effects of new tax laws 


© Compound inierest calculations 


© Mortgage refinancing 

¢ Loans and annuities 

© Invesiment analysis 

© Buy vs. rent vs lease 

¢ internal rate of return 

« Rantal property analysis 
© And moret 


For 256K 18M PC or compabbie 


Only $44.95! Order your copy today by calling 1-800-835-2246 ext 12. 
Mention this ad and receive an additional discount! 
MN@OE! 355 Riverside Avenue, Westport, CT 06880 
‘We help make the decisions thal make a diflerence 
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Charting Software 


MetaStock” 
$195 


1-800-882-3040 
EQUIS Internatronat, inc. 
Box 26743SLC_UT 84126 (801) 974-5115 





LOAN PLUS 

Fully menu driven! UserFriendly! Organizes all 
phases of Loan Processing. Easy to track pay 

ments Processes five types of Loans, including 
Rule of 78 Produces Amortization Schedutes, 
Payment Recorpts & invoices, Late Notices. End 
Of Year Statements, Loan Collechon Report, 
Labels. ec PC/MS-DOS/256K Demo $9.96 + 

$2 sh Operating System $695 

ADVANCED PERFORMANCE inc 

Co The Sottware Place 

156 Bay Area Place 

Webstes, TX 77596, 713/338-2585 


PC Magazine 
Marketplace 


2nd Color 
Option Available 


PC MAGAZINE @ 


FEBRUARY 14. 
416 


INVESTOR'S ADVANTAGE 

Chart Slocks and Market indicalors on EGA or 
CGA monitor High Low Clase Moving Aver 
ages Volume Momentum, Stochastics Wil 
dets RS! & more Select the best pertormers 
with the Relative Strength Report Spreadsheet 
Export Manual or Automatic Update Easy to 
use communications included Only $99.95 
Software Advantage Consulling Corporation 
37346 Charter Gaks Blyd 

MT Clemens Ml 48043 

(313) 463 4995, 


FLOWCHARTING 


BETTER FLOWCHARTER 

Know before you buy! EASYFLOW is the superb 
llewcharting program chosen by over 30.000 
users. and very favorably reviewed in the March 
10th 1987 issue of PC Magazine See the 
“index lo Advertisers” under HAVENTREE Io 
ind our large display ad in this issue Now 
avaltable with 30-day MONEY: BACK guarantee 
HaverTree Software Limited 

‘Order Desk 1-800-267-0668 

Information (613) 544-6035 

Teletax (613) 544 9632 


GRAPHICS 





| CALL (819) 
q 743-5315 


Bower Pack Your Pr™ Rey! 
‘Onhy 49.95 
Grafpks” tums any 1BM of oompenble 
prphics applicatin ino a powerful 
camyremeatie by printing exactly what 
you have crested on your oumputer 


sere 

© Link into Pagemaher cr Ventura 

@ Scale the iruge 0) any sae 

© Pre in cok, black un-shee, ahue- 
wn-Nack 

© Pore verncally wv horacenally 

© Wick with virtually any ber-mapped 
dot matrix, laser, ux nkyet printes 


Jewell Technolngies, Inc. 
w 478) dath Ave SW Suter 3) 
Saar, WA Ste 
206-937-1081 


19KY 


GRAPHICS 


Interactive Graphics & Statistics 


Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and fiow charts— 
with full screen editing of text. 


+ Vary character font, size. 
position, color 

¢ Stack and overlay graphs 

¢ 3-Dimensional graphs: fishnet 
& contour 
Linear & Non-Linear Regression 
Stochastic Distribution 
Independence Testing 
Descnptive Statistics 


Contact: Scientific Programming 
Enterprises, P.O. Bon 669, Hastett. 
Mt 48840 (517) 339-9859 
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35mm SLIDES—in 24 Hours 

We transtorm yout PC-Graphics lies into fult 
color 35mm 4000 tine resolution slides and 
ship within 24 hrs All popular PC-Graphics, 
Packages supported Files accepted by modem 
FREE FEDERAL EXPRESS onal! orders of 20 + 
sides! Only $6 pet side 

Accent Presentations, inc 

990 Highland Drive Ste 202 

PO BOX 1303 

Solana Beach, CA 92075 

1-800-222-2592 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the (BM PC into brittiant 35mm 
color shides with color resoluhen 400% better 
{han your monitor Leave your printouts behind. 
Use high resoluhon color shdes up to 4000 line 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 

180 Metro Park 

Rochester NY 14623 

(716) 424-5300 


GRAPHICS LIBRARIES 

Very Fast 2D/3D Autoscaling Graphics lor Mi. 
Grosofl Languages 3D Lines Use Color Fast 
Polygon Fill, Solid Wiretrame Color Bhnking 
Text X-¥ Sar Contour & 30 Fishnet Graphs 
Supports CGAEGAVGA Her & Dol Matrix’ 
Laser/Plotiers (e+ Full Resolution Print Screen 
Port $140 NO ROYALTIES FORTRAN Source 
+ $30 

CHIRP TECHNICAL SERVICES 

PO Box 551 Del Mar CA 92014-0551 

(619) 632 9510 (619) 259 6896 





GRAPHICS 


DYNAMIC 3-D GRAPHICS 

Using the lastest video driver roulines ever 
writien lor he 18M PC. ACROSPIN allows you 
to dynamically rotate translate and scale 3-D 
wire frame objects and point clouds Works 
wilh mos! CAD Packages Supports CGA/EGA’ 
MCGAVGA/HERCULES on IBM pcir through 
PG2 $30 + S2shh( + sales tax for CA res) 
ACROBITS 

PD Box 1302 

Menlo Park, CA 94026: 1302 

415-328-0542 


RAINOROP™ 

FAST. liexible, easy to use, compact 1-S-R 
ulihty to send screen graphics to your 9 or 24 
pin dat matrix. ink jel. or laser printer Create 
quality byw or color printer graphics trom 
applications AND user written programs Full 
24 pin support Many options Complete daver 
library $39: 95 

RAINBOW TECHNOLOGIES 

106 St David Court 

Springtield, VA 22153 

703-440-0064 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC {screen} Microsoll Fortran’ 
Pascal R-M, Lahey callable routines Graphics 
primilives, total 2-0 plot support, 3- D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter? PLOTMATIC Laser, dol 
matrix pointer? PRINTMATIC $135 ea Any 2, 
$240 all 3 $340 Ask about our 15 lonts 
MICROCOMPATIBLES, INC 

301 Prelude Drive Dept PC 

Silver Spnng MD 20901 

(301) 593-0683 


BUSINESS GRAPHICS PLUS! 
GRAPH-tT, a full menu driven spreadsheet 
wiormula justilicalion, creates 2-D & 3-D 
Graphs incl hor/vert Bar Line, Pie, Area X-Y 
Stock Hi-Lo. Linear Regres . Combos & more 
Also add notes to graphs Greal for presenta- 
hons User Manual Specity 5-1/4" or 3-1/2" 
$3750 + $250 s/h 

SHADOW SOFTWARE 

6 Williams SI, Dept M 

Pequannock NJ. 07440 

201-694-4976 


PRINTED GRAPHICS WITH TURBO 
GRAPHL INK does for your printer what TURBO 
PASCAL's BGI graphics does tor your screen — 
an ultra-high resolution’ GRAPHLINK com- 
mands work exactly like TURBD's BGI com- 
mands, so adding printed graphics capability Io 
your programs 1s a snap! Supports HP Epson, 
IBM, Toshiba & NEC printers Only $95 + $5 
s/h (+ sales tax lor PA residents) MC/VISA 

VISITECH SOFTWARE 

05 3807 Ridgewood Ct 

Pitisburgh PA 15239 (412-733-4775) 


HEALTH 


ANALYZE OIETS, MENUS &. . . 

so much more! wilh The FODD PROCESSOR 1! 
This TOP-raied software has the best database 
ol ary system on the market luday! Acclaimed 
by schools-colleges hospitals homes: litness 
cenlets & businesses 2400-3000 loods 30 
fulrients $250 IBM Apple-Macintosh 

CALL OR WRITE TODAY FOR FREE GEMO GISK! 
ESHA Research 

PO BOX 13028 Dept M 

SALEM DR 97309 

(503) 585-6242/7755 


GIETWISE/ENERGYWISE 

For Giel, Nutrition, Fitness conscious people 
© DIET Evaluation (children and adults) 

@ MENU Analysis 

© RECIPE 

© BODY COMPOSITION 

@ ENERGY EXPENDITURE 

© MS-DOS $39 $120 (protessional vers avail ) 
NUTRITIONAL DATA RESOURCES 

PO Box 540 

Willoughby Ohio 44094 


800-NOR- DIET Ohio (296) 951-6593 


INVENTORY 


****Kingwood Inventory**** 

A menu driven inventory system and much 
More “balance sheet, income statement ac- 
count payables and receivables Does net in- 
come simulation by changing prolil margin” 
fequites dbase tll: Cost $150.00 tax & ship- 
ping included Send check or money order 
Kingwood Associales 

6 Penbrook Court 

Princeton Junclion, Nu 08550 

609-275-480t 


***dFELLER INVENTORY *** 

A business inventory program written in modifia 
bte dBASE source code The menu-dnven pro- 
gram lets you focate ems by inventory name or 
fumber It keeps track ol reorder points, vendors, 
average cost & other information 

* GFELLER Inventory $150/Requires dBASE IHAll 
* dFELLER Plus $200-wilh History & PO's 
Requires dBASE Il Il PLUS (lor stock rooms) 
FELLER ASSOCIATES 

§50 CR PPA ROUTE 3 

Ishpeming MI! 49849 

*** (906) 486-6024 *"* 


INVENTORY MANAGEMENT 


- Stock-Master 4D, commercial grade system 


provides Stock Status, Purchase Order Writing & 
Tracking Trend Analysis, Quality Control Report- 
ing Detail Analysis, Bill of Matenals, Multi Loca 
fons and more Modular “micro” priced & 
Configured to your needs Cobo! Source available 
APPLIED MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


INVENTORY 


POINT OF SALE 
INVENTORY PROGRAM 


Mayntains 1D,000 Item inventory 
Opens Cash Drawer 
Pnnts Sates tickets on 
40 and 80 column Printers 
Fast, Easy to Use 
Supports Accts Recervables 
and Mailing List programs 
$89.50 
35 inventory & UPS shipping 
programs. 
Cash drawers & receipt printers 
Freeman Software * Garland, Tx 
800-426-6598 
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MAILING 
PROGRAMS 


MAILING 
PROGRAMS 


Mail Master+ 


Call For FREE Demo 
¢ Pre-Sort, Bulk & CAR-RT Sort 
¢ UPS & Fed X Labels 
¢ Custom & Pre-defined Labels 
¢ User Defined Fields 
¢ Advanced Query Capabilities 
¢ tmport/Export Data 
« Supports Laser & Dot Matrix 
¢ Easy to Use, Well Documented 


$145.00, Visa/MstGd Accepted 


MailMaster+ ¢ P.O. Box 61 

Solana Beach, CA 92075 
(619) 755-1158 

Beegwigaeeaeg»# & P| 


Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved— Prints COD tags, labels, and manifest. 
PC Synergy @ 1805 Cottonwood @ Carlsbad, CA 92009 
(619) 931-0350 
“It's so easy—even the boss can use it!" 


CIRCLE 780 ON READER SERVICE CARO 


REDUCE SHIPPINGCOSTS 


with SH|Perite 


© Computes UPS Ground, 2nd Day & 
Next Day Air Rates & Arnval Times 


© Handies All insurance, C 0,D. and 
Pickup Fees 


© Computes US Post Office Express 
hee Priority Mail and Parcel Posi 


e aa Charts 

Required 95 
© Saves Time 

& Money 


ca. 313-585-6008 


MC/VISA ACCEPTED NORTHERN DATA CORP 
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THE MAIL ORDER ACCOUNTANT 
Order tull.fiment 1 ist management Includes 
customer lists, tabels in 6 lormats inventory 
Invoicing accounts receivable customer pay- 
ments by cash/csedit card Prints shipping 
labels, credit card slips UPS shipping man- 
ests, sales tax seport dBase lil Plus source 
code provided $975 demo $25 + $350SH 
GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 B 

Berkeley, CA 94704 

(415}540-8396 


The Mail Order Wizard 

Is one very powerlul program II offers a catalog 

business ail the compuling routines needs 

and then some! gives new meaning to the 

hackneyed phrase ‘user fnendly’ Written in 

Assembler il operales with lightning speed 
very Serious software a must see “Catalog 

Age, $970, Demo, $12 

The Haven Corporation 

802 Madison Dep! M 

Evanston, IL 60202 

(342) B69-3434 or (800) 782-8278 


IMPROVE YOUR PRODUCTIVITY 
New versalile MAIL saves lime with many 
automabc leatures Sensalional searching and 
sorting Imports any held ol dBase or ASCII tile 
Prints labels, rolodex, envelopes. etc Holds 
30 000 names Easy. quick lo leam $45 + 250 
sh Money Back Guarantee Visa MC: Amex’ DC 
Call fax or write 

Phoenix Phive Soltware Corporation 

7830 Eas! Gelding Onve Suite 400 
Scottsdale AZ 85260 

800-33t-1B11/602 483-0991 or 

Fax 602 948 1379 


PC Magazine 
Marketplace 
2nd Color 
Option 
Available 
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MAILING 
PROGRAMS 


POSTWARE MAILING SYSTEM 
Automate mail preparation Cut postage costs 
by 5¢ per piece or more Only PostWare prints 
address labels in bundle and bag, bulk mailing 
order Not a useless zip code sort Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase ill PLUS, OATAEASE, 
PowerBase, Smart & others Also ASCII 

® {st & 3rd Ciass—$195 # 2nd class—$395 
« Carnet Routle—$300 « Dup. Detector—$200 
PostalSott, Inc 


515 Oivision Street 
La Crosse WI 54601-4544 
608/784-3500 800/831-MAIL (6245) 


MANUFACTURING 


pc/MRP 
pe/MRP can make life easier by tracking every 
aspecl of your growing concern pc/MRP's 
integrated modules inciude accounting, sales 
purchasing inventory, seceiving, stockroom, 
bills-ol-materials, invoicing/billing, and 
customer/vendor address book pc/MRP inle- 
Qrates intormatian from each element of your 
business into a unitied package 
*Working Demo Pkg complete with manual $25 
“Single User Package $395 00 Complete 
*Mulliuser Package $695 00 Compiete 
SOFTWARE ARTS CONSULTING 
PO BOX 3621 
Santa Ciara, CA 95051 
(408) 248-6445 
Call for tree literature 


THE FOREMAN 

Multt-user Now Avaitable! 

@ InventoryBOM/PO/Costing 

@ MBP Anvoicing/Ad hoc reports 

@ Repetitive mig or one time build 
© Extensive Cost Control Standard vs Actual 
© Automotive release interface 

@ IBM PC/NOVELL/ALTOS 

DCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 

Novi Ml 48050 

(313) 347-9600 





MEDICAL 


MedicAide 


@ Open Itom Pulling Svatcw 
© 9 Doors 

© 99 Fee Schedules 

@ thsurance Chums 

@ Word Processing, 


$199. 
= 30 Day Money Buck Guaranloc ~~ 


(602) 421-1287 


195 Avenida De Palmas Suile 3 
Casa Crinde MN, 85222 
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MEDICAL 


COMPUMEDIC * 

PROVEN Practice Management System—in use 
§ yrs Electronic clams, WR AP.G/. schedul- 
ing, statements, insurance forms, practice anaty- 
9S, word procassing, recall, delinquent tracking. 
historical data. FLEXIBLE! user designed forms/ 
reports Call tor pricing. Dental (DentalWare"*), 
eyecare/optometry (EyeMate™) & Vet (Vet- 
Logic™) also avail Dealer inquines snvited. 
OATA STRATEGIES, INC 

17150 Via Del Campo Suite 203 

San Orego, CA 92127 

(619) 451-0480 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 

dental or ophthalmic practice 

$195 Base system patient data base, tecalls, 
Feport generator, letter writer & more 

$395 Point of service transaction processing 
(superbiils, tinancial feporis, receipts) 

$395 Patient billing module (statements) 

$695 Aulomatic 3rd party billing tatlorable 
claim torms with ICO/procedure codes 

free Full featured demonstration disk & doc 

"+5830 day money back guarantee *°**°** 

GAMMA Incorporated 

Three Oundee Park 

Andover MA 01810 

(508) 470-0080 


IBM interface 
CMS-401/Cakewalk 
$249 


Keyboard & Software Available 
COMPUTER! 


SUPPLY 
7441594-5051 (CA) 
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FORTE 1/1) MIDI Sequencers 

16/32 tracks, 16 channels/track Record/ 
Playback 1,000. 000 notes Most powertul 
MIO! editing Rhythmically tlexible Step entry 
Auto Punch, quantization, realtime playback 
control, DOS shell New in FORTE Il. System 
exclusive storage. unlimited looping, SMPTE 
‘cue list, Songlist, Accel/ntard $150/$250 
LTA Productions 

P.O. Box 6623 

Hamden, CT 06517 

(203) 787-9857 


- 
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MUSIC 















Choosing your lirst music software 
package can tum state-of-the-art into a 








PC/Musicpak,, $249 


Why settle for state of contusion. So, don't take a chance 
thi On products that may look good on paper. 

anything invest in ones that have proven themselves 

less? In the rea’ world PC/Musicpak turns your 





PC {or compatible} into a full-featured MIDI 
music machine by otfering 
+ V-4001: industry-standard, MPU-compatible 
intertace with FSK tape sync ($199 velue) 
+ Sequencer Plus Mk |: 16 treck, 60.000 
event, sequencing software ($129 value). 











va. oyetra 


333 Sth Ave. Dept MF 
Pelham, NY 10803 (914) 738-4500 


+ Demo pack: for “test driving” our full tine 

of music softwere ($20 value) 

+ Sign-up fee walver to the P A.N MIDI 

User’e bulletin board ($150 value) 

It you need a MtOi synthesizer, or muste 
programming tools, we have those too! 
And, whenever you're ready, our other 
Products wil turn your PC into an 
Integrated music workstation. 


Cail or wnte tor our free catalog and tind 
out why Voyetra is the most respected 
name in the PC music business 
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SONGWRIGHT IV 

Music Processor prints professionat sheet mu- 
sic, songs. scores with text, chords, symbols 
Compose, edit. copy. record, transcribe, play. 
transpose to any key Bass/reble, multipie 
staves, alt meters MICI optional IBM/Epson/ 
Star printers, CGA/Hercules graphics $89 95 
Send for Iree sampie output 

SongWnight Software 

Route t, Box 83 

Lovettesville, VA 22080 

(703) 822-9068 


PREVENTATIVE 
MAINTENANCE 





Memory Minder 
Memory Minder ts the most comprehensive 
disk diagnostic program avaitable for 
mucrocomputers. Any operator can quickly and 
easily check the vital operating parameters of 


their floppy drives, including spindle speed, 


IBM PC, XT, AT program and manual $70, 
Preciston Alignment Diskettes sold separately 
$40 each. 5.25” 40 track, 5.25” 80 track, 1.2 
MB AT, or 3.5° 80 track dnves. 


Sh J&M Systems, Ltd, 


15100-A Central SE 


Albuquerque, New Mexico 87123 
50S/292-4162 
We accept MasterCard and Visa 
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MAINTENANCE & INSPECTION 

An easy-to-use computerized method lo organize, 
operate, and contro! an effective preventive main- 
tenance system. Applicable to any type ot busi- 
Ness of industry Full soreen input and displays, 
plus function key help command Maintains his- 
toncal data, creates work orders, and provides 
numeraus reports. For info, write to 

PENGUIN COMPUTER CONSULTANTS 


PO Box 20485 
San Jose, CA 95160 FAX 408-927-0570 


FEBRUARY 
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PROGRAMMERS 
TOOLS 


SOURCE CODE 
NO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 

Slash development costs with BOSS AC- 
COUNTING Fully integrated modules in- 
cluding G/L, A/A, AP. PAYROLL and INVEN- 
TORY, Complete PASSWORD SECURITY. 
MULTIUSER / NETWORK compatible 8088 
4 avaiable tor DurckBASIC 4 x of [BM 
BASCOI Features clean well annotated 
code Easily moditied No licensing fees All 
Tesaie profits are yours!!! 


ONLY $995.00 


Ask about our 
@ ISAM interface to GuickBAStC 4.x 
© Vertical market applications 


LAKESHORE 


COMPUTING, INC. 
1105 North Front Street Niles. MI49120 
4-800-345-4214 in Ml 616-684-5120 


CALL TODAY «=—- SS 
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FREE BUYER’S GUIDE 
Callorwnitefor our FREE ‘ 


800-336-1166 USA 
216-494-3781 OH & AK (Cofect) 
800-225-1165 Canada 
216-494-5260 FAX 
9102406879 Telex 
216-494-3781 Intemational 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


a — Py 7 oo 


\, 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 


your QB programs memory-resident in as little as 8K of memory! 
Call Toll Free or write for detailed information with no strings attached. 


1-800-922-3383 * 404-552-0565 * CALL M-F, 





Eastern Time 


‘OHelp, Inc. * 4636 Huntndge Drive « Roswell, GA 30075 





SOURCER.. 
COMMENTING DISASSEMBLER 


Souicer,, creates detailed commented source 










code and listings from memory, COM files or 

doeglint fhes surtable for assembly Burt in 
simulator resolves multple data 

pete and provides detailed comments on 

interrupts and Se ee oe ee 

more Spa aes 

delatied commented iOS Out 







hing a ler pre lp ate 46 
SOURCER $ 99.95 
SOURCER w BIOS Pre-Processor $139 95 
{Shopping $3 outude USA $15 CA Res add tan) 
To order of receive inlormaton just call’ 
1-800-662-8266 


V COMMUNICATIONS 
3031 Tisch Way Suite 905 Dept PC 
San Jose CA.95128 +(408} 296 4224 









UNATTENDED 
FILE TRANSFER 


Error tree transters between multple sites 
» Schedule transfers eny time(s). any day 
@ Use stand alone or with other programs 
@ No complex script languages to lkeam 
Easy set up commands like Send, Receive 
@ LAN compatible, Mulb-level security 
@ Auto recover from power ouls. noise, etc. 
@ Parameter file dnven 
¢ Use as com/serves with other programs 
¢@ Shell to othe: programs & do trarslers 
¢ Fast, versatile, reliable operation 
OEM inquines invited Cail 
Wired Software $75 per location. 
‘SFI, Inc. 
Box 531650 Grand Prairie, TX 75053 
(800) 888-0411 


*#C-CALL [$39] creates o graphic-tree 
of the caller/called structures and 
creates a files-vs-procedures table 
‘of contents. 

#C-HDR ($39) creates/Inserivupdates 
headers 


#C-LIST ($29) lists and action- 
or reformats (incl 


N (S99) Programs plus 
FREE integrated C-DOC program. 
#30-DAY money-back guarantee. 
SOFTWARE BLACKSMITHS INC. 
6064 St Ives Woy 
ONT Canada LSN-4Mt 
ICAL NOW! 
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Opt-Tech Sort/Merge 3.0 


Extremely fast Sor/Menge program. Run as a DOS 
command or CALL as a sudtoutine Unlimited 
fitesizes, most languages. datatypes & filetypes 
supported inciuding Btrieve and dBASE Il & Ii 
Advanced features inciude record selection, rec- 
ord reformatting & much more! Call or write tor 
More info MS-DOS $149 Zenix $249 

Opt-Tech Data Processing 

PO. Box 678 

Zephyr Cove, NV 89443 

(702) 588-3737 


PUBLIC DOMAIN 


FREE 
PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 5 1/4 and 3.5° format. 


Wilte to: 
SOFTSHOPPE 
POB 709, Ann Arbor, MI 48 
(313) 763-8721 
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105 


FREE! 
IBM 


SOFTWARE 


CATALOG 
over 32 pages! 


Best Bits & Bytes 
P.O Box 8245-M 
Van Nuys, CA 91409 
Toll Free — 24 Hre. 
1-800-245-BYTE 
within California 
1-818-751-3875 
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IBM SOFTWARE 


ead Multipie dint seve count on the 
| Gof dake ine act @ 62 00 each. | 
39 mete BSH Ce 
| ef G25 duke O82 990 
| CA Res Sales Tax (6.54015 i 
{ Shipping ® Handung « 300 | 
Gréews oped | PS growed 
TOTAL, Bees 


| 1466 Spetniine Dr Dept Mo! 
{Palmdale CA 535500 
i 


{ Coll or write toa @ Sree 

} lng contasning over 760 dak 
of quality software. 

ontere before | 

| 12 pe PST cent name day. | 


gas von2e9 | 





FREE 


Get 10-15 programs every month for only $5.00 shipping 
and handling. Preferred annual membership only $9.95. 
Visa/Mastercard/Amex only. Join today. No gimmicks. 
SOFTWARE OF THE MONTH CLUB 
511 encinitas bivd, encinitas ca 92024 Le “= 800 669-2669 


eo 'rar DISK 


20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $15 + $3 S&H 


QubeCaic, EDRAW. AutoMenu, hay hl 


BRIGHT FUTURES Inc. 
Dept. PCM 
P.O. Box 1030 
East Windsor, CT 06088 


Offer Expires Feb 26. 1989 
WRITE FOR FREE CATALOG or 
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[4 1989 


FREE 
Catalog on DISK 


The BEST collection of 
public domain/shareware 
software for IBM & compat. 
HUNDREDS to choose from. 
JDX DCS 
P.O. Box 1561 
Corona, CA 91718 
(714) 734-7075 
Call or send for free disk now! 
Specify size; 

Sos or 3.56 
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PUBLIC DOMAIN 


1-800-999-0471 


Call for FREE catalogi!! 


PEOPLE'S 
CHOICE 


IBM Shareware/Public-Domain collection 
conveniently available for only $3.75/disk FULL! 


Over 1900 selecled programs PACKED 
diskette made available for onty $3 75! Our 
WORO PROCESSORS. 


ether on just 340 diskettes each 
EE catalog olfers an extraordinary 
IES, PERSONAL 


range of romans. includ 
FINANCE, PI RAMMING LANGUAGES, ACCOUNTING UTILITIES FOR 
DISK AND PRINTERS AND SCREEN, LOTUS WORKALIKES, DATABASE 
PROGRAMS, and much, much more!! 


Orders shipped on Visa, MasterCard, or COD—but the 
catalog ts free! 


P.O. Box 171134, Memphis, TN 38187-1134 
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FREE 


IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


(000's of Great Programs 
Only $299 per Disk 
Carefully Selected 
Fully Tested 


Inctudes Exclusive 
2 FREE disk offer 


NATIONAL SOFTWARE LABS 
13376 Washington BI #7 Dept A 
Los tes, CA 90066 
Wire of Call (213) 827-7889 
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AS LOW AS $1.75 PER OISK! 

Over 2.000 ol the LATEST & 8£ST PD’ 
Shareware Programs, as described in our FREE 
DISK catalog! As low as $2 per 5 25° disk! 
Drders shipped in 24 hrs! Gift cert avail MC’ 
VISA CORRECT address & phone numbel is’ 
GLW Software 

PO Box 14008 

Arlington, 1X 76094-1008 

(817) 265: 2007 (24 brs } 


REAL ESTATE 


L-PLOT... 

A Meles & Bounds program lo plotprint plats 
of any scale Any desception: use Any mea- 
surement! Catc areas, error of closure plots 
mutt tracts IBM/compat with monographics, 
CGA or EGA capability $190 Or send $15 tor 
Teal working demo, retundable with order Visa’ 
MCvchk Free into 

LAN/SCAN Inc 

PO Box 6863 

Abilene, TX 79608 

(915) 672-290t 


REAL ESTATE 


7 Comtronic 
Prorerty MANAGER 


The Most Advanced System Avallabie 
Every tunction & teaiurs for 
Owners & Managers, 
Commercial Retail & Residential 
Easy to learn and use 
Unlirted owners, properties, units & lenants. 
Networks any number of users. 
‘Completa Demonstration with 500 page 
User Manuat only $35 (Visa/MC/COD). 


Comtronic Systeme 
33905 First Way South, Suite 210 
Fedora Way, WA 98003 


206-874-4034 
Meets ell requirements of the 
tnatitute of Real Estate Management. 
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MANAGEMENT & ANALYSIS 

* Real Property Management’ $395-$595 tor 
fesidential & commercial properhes and other 
bkkp’g Flags deling't tenants, prints budgets. 
checks, invoices & 10995 No retyping of 
recutting data * “Real Analyzer” $195, when 
deciding buy/sell, exchange or relinance 
WO day money back guarantee 
REAL-COMP INC 

PO Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 
Comprehensive program for managing residential 
and commercial properties Many management 
feports including operating statement, delinquent 
renl jase expiration and transaction register 
teport Provides check writing, check reconcilia- 
fon posting of late fees. recurring expenses 
$495 Invesiment Analysis— $245 

YARDI SYSTEMS, INC 

813 Reddick St 

Santa Barbara, CA 93103 

805-966-3666 
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REAL ESTATE 


PROPERTY MANAGEMENT 

Since 1978 aver 6.500 users ol our software 
have lound it comprehensive, llexible and easy 
to.use We offer systems to manage Ihe follow 
Ing types ul properties COMMERCIAL: 
RESIOENTIAL‘CONDOMINIUM 
HOMEOWNERS ASSOC ‘MINI STORAGE FA 
CILITIES 

For more into and sample printouts call 
REALTY AUTOMATION 

19365 East Shore Drive 

Hayden Lake, 1D 83635 

(208) 772-3259 


PROPERTY MANAGEMENT 
Rental-Ease New stale ol the ael property man- 
agement software Extremely fast and easy to 
use Everything |s included. lenanl tracking, 
separ and maintenance, income and expense, 
check writing No extra modules to buy The 
ullimate in property management $695 com- 
plele Free brochure Demo $10 

STRATEGIC OFFICE SYSTEMS 

9129 Mallard Circle 

Sandy UT 84093 

800 942.6784 or 801 942 6784 


RELIGION 


"Quick, Complete and Easy” 
3 reasons why Bible Quest is 


taied the best software for 
Bible study 


Bible Quest 


* search by word(s), 
phrase or reference 
Expand your knowledge 
© your request t5 located 
instantly in fut! content 
Answers you've always wanted 
* works with most word processors 
A unique leaming tool 
© requires 640K, 2.1 MB Hard Disk, 
and DOS 2.1 or later 
Unlock the potential of the 
Bible in your life 


Bible Quest 
(King James Version) 
An InfoQuest Produci 


Call 800-336-6644 
Free color brochure 
Order your own copy 
$99 + $5 handling and shipping 
(Visa, MasterCard or 
American Express accepted) 
CIRCLE 00 ON READER SERVICE CARO 
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RELIGION 


SCRIPTURE SCANNER 
BIBLE ON DISKS 


® Search the Bible in seconds 
for key words or phrases. 

© Print any Ist of portion. 

® Write sermons, lessons, 
eic. from your word 
processor or ours with 
access to scriplure. 
Special: $99.95 & up 


CALL: 512-255-9569 
OMEGA 


Box 355, Round Rock, TX 78680 
CIRCLE 801 ON REAOER SERVICE CARD 


CHURCH 
SOFTWARE 


POWERCHURCH PLUS! « 

i. fnendly, reliable church admunistra- 9 
on sysiem Membership, full fund ac- 
poounting. contributions, pevrall pay- 9 
ables, multi-user support, & much more 
i ALL tor $695 complete! Compare us §j 
feature-for-feature against any over- 
Jorced package We're hel ing thousands §j 
of churches with great software ai a great 
pnce! FREE phone support, no time tint | 
No stg press Ure sales pitch To order 
your FREE tut-working DEMO version, § 
call Customer Supa 
] FI SOFTWARE | 
P.O 80X 3096 BEVERLY HILLS, CA 90212 
(213) 854-0865 
aE ee ee ee eee ee 
CIRCLE 802 ON REAGER SERVICE CARO 

PARISH DATA SYSTEM “ 
Comprehensive census/contnbution program 
Easy to operate, menu Griven Family, member, 
linancial inlo & reports fully inlegraled Selec- 
five lists, labels, conitibution/tuiton slate- 
ments personalized letters User can create 
own reports, letters Other church programs 
available Over 2600 users Free into 

Parish Data Systems, Inc 

3031 W Northern Ave Suite 121 

Phoenix AZ 85051 

(602) 247-3341 


PC Magazine Marketplace 
the ultimate target market! 


They'll DIRECT theer attentzon te 
PC Maganpe Marketplace 


6212) 903-3115 or (800) K25-4ADS 





SALES MARKETING 


SaleMaker 


Cilent Management 
& Telemarketing Software 


@ Very onsy to learn & use 

@ User-customizable for any business. 
@ Lightning fast file access 

@ Inbound & outbound telemarketing 
@ Schedules calls and call-backs 

@ Autodials your phone 

@ Records contact history & notes 

@ Tracks lead sources - 
@ Word processar built-in 

@ Instant follow-up letters & labels 


@ Mail merge for targeted direct marketing 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHI5 . . . 


Editor's Choice 


"A weil 
rouneied esi 
with broad 
functionality 
and excellent 
screen design. 

li is also fast and easy to operate, 

ahard to beat.” 

> PC ons il 12-22-87 


Nominated for 1987 Award 
for Technical Excellence 
for Application Software! 


Reduce costs. Increase Sales. 


¢ Generates custom management reports Call today for tree information. 


@ Pop-up windows, full color screens 
@ Uniimited file capacity 
@ Imports & exports ASCII Bles 


@ Over 95 searchable data entry fields 


1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Sofware 


¢@ Single-user & true LAN versions available Box 531650 Grand Prairie TX 75053 
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SCIENTIFIC 


TURN YOUR PC INTO A WEATHER STATION 


Only $249.00 

To order, please call. 

1-800-247-5712 
‘TMI, Ine. 


4000 Krave Way PL, 2-120, Lake Quirage, OR VAIS 


For tafe. & ba Oregon, call 503-635-306 


« + + IN MINUTES! 


o Wind Direction ° 
o Wind Chill Factor 
“Wich the optional RG-2 Rain Collector. 


¢ * MADE IN USA * * 
VISA, MIC, AND AMEX 
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SECURITY 


PC Security Products 
Hardware/Software 
LogSafe Access Protection 
WorkSafe Back-up Protection 
ComSafe Modem Protection 
CodeSafe H/W Copy Protection 
ViruSafe Virus Protection 
DataSafe Data Protection 
DemoSafe Demo Protection 


Gamma Security Products 
“10 Wilshire Blvd . 4609, Sante Monica. 
Califorma 90401 Tel 214/494-8622 
FAX 213/395-4214 Tix 5106008275 
Brochures & Demos Available 
CIRCLE 605 ON READER SERVICE CARD 


MAILSAFE™ 


A-sottware implementation of the RSA 

Publc Key cryptosystem for MS-DOS 

+ Secure Messagng without secret shang 

+ User key generaton 
ISA Ongta’ Signature'” User hie auinenicabe 
ISA Owptat Envelope’ secure data privacy 

* Local Me encrypron 

© Comhguraton tratures tor most E MAI Systorms 

+ OEM versans avaiable tor DOS and UNIX 
$250 per copy Quantty dacounts Special 

prices for government and educanon mamets 
The RSA pubhe kay Crypto system is protected 

by US patent 4405628 l=” 

CALL FOR INTROOUCTORY OFFER, 
RSA DATA SECURITY, INC. 
10 Twin Doighn Dove » Redwood City CA 94065) 
415/595-6782 _ 
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PC MAGAZINE @ FEBRUARY (4. 


421 


SECURITY 


HANDS OFF THE PROGRAM? 
PC SECURITY 


HANDS OFF THE PROGRAM 1a on at sofware, 
pereiege based eymom securty utihty thal pre 
vers unauthonzed access of your PC's aundrec 
tones, Mes and dak dnves 

HANDS OFF THE PROGRAM provides  soptust- 
cated lechrque to separate up to 64 users of & 
PC. by privilege. inte thew own separate areas on 
the hard dish Users may acceaa only thew own 
‘ereas and ary other area protected wih a tower 
prnlege 

HANDS OFF THE PROGRAM protects Mes on 
your hard Osh by preventing unauthorized users 
from maddying the OOS the attrtuins (Read Onty 
Madden System) For example. use the MEAD 
ONLY afirdvte to prevent virve programs fom 
rveaiing your sysiem 

HANDS OFF THE PROGRAM reairicts access to 
Your hard diah via Oak loclung A Tocked "hard 
lah may nel be booted accessed by apphcanans 
‘software or formaned wa the OOS FORMAT com 
Mand und de unlocked 


PC-008 V30 or tegher The DOS FORMAT of 
Onve Cm praventad while the PC ss in use. the 
wecunty manager « protected agains Control 
Break and @ boot trom Poppy ress in the auto 
mate locking of Onve C 
HANOG OFF THE PROGRAM ano prowore 

© Oren Encrypron 

© User Access Reporting 

© Steps Common Viruses 

© Maton 

© Read Onty and Execute Only privieges by 


user 
© Ate tnvetasanon 


Systems Consulting inc. 


412-963-1624 
Bon 111708, Piitaburgh, MA 15220-0608 
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The PC Protector 
Password $99 


+ Protect your valuable data 

+ Control hcensed sohtware 

+ Secure hard disk 

+ Restrict floppy access 
Menu driven maintenance 


PH (204) 956-2798 
Fax (204) 943-3702 


NASDEC 


ULTIMATE VIRUS DETECTION! 
Detect viruses at work of unauthonzed use of hies 
on yout IBM/compalible’s hard disks Even 
Checks boot records! See revew in COMPLITE!s 
COMPUTER VIRUSES book Download a tree 
evaluation copy from our BBS at (213) 276-5263 
Sil S1S-VISAMC-—Includes 6 months “Virus 
Into Palladium” BBS membership 

Gilmore Systems. 

PO Box 3831 

Beverly Hilts, CA 90212-0831 

(213) 275-8006 
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With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Parallel Port/ROM Socket Interface) 

@ STANDARD KEY TAG 
Unlimited executions 

* COUPON KEY TAG 
Limited executions 

¢ DURATION KEY TAG 
Limited (days, hours, min.) 





High Level Security 
* PADLOCK II DISK 
*@ SAFEGUARD DISKS 
* COUPON DISKS 


For Hard Disk Protection 
* HDCOPY 


Low Level Security 
User fnstallably Protection 


© PC-PADLOCK 


The market is filled with copy 
Protection products which burden the 
user of simply don't work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. | 
Why should your valuable data or 
useful software program become 
available in the Public Domain? 


| 
| 
| 


more information. 
ENGINEERING INC. 


GLENCO 
SERVING THE SOFTWARE INDUSTRY SINCE 1979 


721 W Algonguin Rd 1392) 364 SOFT 
Atington Hts IL 60005 FAX 364 7898 
Telex 492-7109 
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SECURITY 


-————_ 


he world’s leading soft- 

wore monufocturers 
depend on Softguord copy 
protection systams. Your 
FREE DISKETTE introduces 
you to SuperLock * — invisi- 
bla copy protection for 
|BM-PC [ond compatibles} 


| ond Macintosh, 


a Hord disk support 

® No source code chonges 

a Customized varsions 

& LAN support 

@ New upgrades ovoiloble fl a a | 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lakeway, Suite 200 
Sunnyvole, Colifornio 94086 
FAX (40B) 773-1405 


CIRCLE 610 ON 
READER SERVICE CARO 


Gam 6 Copyiocs 9 ppprty 
WM PCINTIAT ane PZ 
td coopers 

LAN suppert 

The promcten can be hee 19 
one wees OC a atacal oree, 
rapt 


New deme capability 
No need te mae a peo 
dome of your prograr® 


CORP'S 


trerasmepogwacinte COPYLOCK Ii 
ated the backed us Mornay = — Devetaped ty Lea Carper 


(US, tederrmeton # 900-45)-0303 Er 8b 
‘Saseroupeert | BOD 344-2545 or O08-TI0-TEE 
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SOFTWARE COPY PROTECTION 

© Installs easily on yout IBM PC soltware 

@ Oeleals all disk copy soltware 

© Supports all Hard & Floppy disk formats 

@ Requires NO special devices or disks 

© Invisible lo your end user 

Eval disk protects one program of yours $25 
Starter kl & No meter count packages $99 + 
L-Tech Corporation 

377 Route 17 South, Suile 618 

Hasbrouck Heights NJ 07604 

(201) 288 1608 (BBS &N:1). (201) 288-8795 


Designed tor uset-transparency clone 

compatibility & strength It features 

© no need tor damaged media or | O plugs 

* thwarts all Bit-copy Software 

* Supports all Hard & floppy Oisk lormats 

* restrict or allow Network Installs 

+ allows protected upgrades by modem BBS. 

© limit program use by Date or #Executes 

© remotely reset Installs or Expiration 

$195 Starter Kil or $495 with NO meter 

counts Free into & demo disk available 
Az-Tech Software, Inc. 
305 East Franklin 
Richmond. MO 64085 

(800) 227-0644 (818) 776-2700 
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BIT-LOCK™ SECURITY 

Piracy SURVIVAL 5 YEARS proves eflectiveness 
ol powerful multilayered security Rapid decryp- 
hon algorithms Reliable secunty device trans- 
parent 1o PARALLEL of SERIAL port Compli- 
Tented by low cost KEY-LOCK ‘* multiteatured 
COMPU-LOCK™ Including countdown, lime- 
out, data encoding & multi product protection 
MICROCOMPUTER APPLICATIONS 

3167 E Otero Circle 

Littleton. CO 80122 

(303) 922-6410 of 770-1863 


STATISTICS 


NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
fegression T-tests ANOVA (up to 10 factors, rep. 
measures, covariance) Forecasting Factor, clus- 
ter. & disctiminant analysis Nonparamelrics 
Cross Tabuiation Plots. histograms, box scatter 
Stemleal Sort Subset Transformations. Reads 
ASCII New graphics Pkg $59 

NCSS 

865 Eas! 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 


STATISTIX - ONLY $169! 

STATISTIX 1s @ powerful and very easy-to use 
Statistical system lor PC's Used by many 
universities, businesses, fed and state govern- 
ments and research orgasizalions Check us 
oul belore you buy a statistics program, you'll 
agree SX Is a “best buy"! Money Back GUAR- 
ANTEEO For more into 

NH ANALYTICAL SOFTWARE 

PQ BOX 13204 

Roseville, MN 55113 

(612) 631-2852 
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STATISTICS 


High performance STATISTICAL SYSTEM 


A powarful, elagant, and supar-fasi statistical package integraled with 
complaledelamanagemani and dynamic graphs. Comprehensive selec- 
tion of descriptive. inferential, and axploratory statistics with foracasting 
STATS+ features intelligent, two-wey interfeces to data from Lotus. 
Symphony. dBill+. and other programs For more Into look for our ads In 
most computer journals, ask your dealer, or contact StatSoft. Price $245 
(+$5 ship/handl). 


2325 E. 13th St., Tulsa, OK 74104 


Han StatSoft 09) 5410 


Overseas ollices StatSolt of Europe (Hamburg FRG) ph 040/4200347 StetSott UK (Lon- 
on UK] ph 0707271166 Hearne Software |Meibourne Ausiraha) ph 613-497-4276 
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RATS Version 3.00!!! 


RATS 1s an integrated environment for data analysis, forecasting and 
graphics. Forecast with Box-Jenkins (ARIMA), exponential smoothing, 
vector autoregressions, large models and others. Choose from a wide va- 
riety of techmiques to analyze your data, from stepwise regression to logit 
and probit, from two-stage least squares to spectral analysis. Generate 
Teports using the excellent graphics and data-handling capabilities. 


Our newest release (3.00) is more interactive than ever, with full help at the 
touch of <Ft>. The power of RATS, in anew, improved form, is still yours 
for only$300/! Call or write for more information today. 


VAR Economatrics 
PO Box 1818 
Evanaton, IL 60204 


(800) 822-8038 / (312) 864-8772 
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THE BASS SYSTEM™ 


DATA WTATUDY. 
INFILE WTSHTs, 
LENOTH SEX S 1; 
INPUT ADE 1-8 @ 10 SEX S 
@ 20 KHEIONT WEIDHT 360-37, 
FORMAT AOE £$ © HWEIONT WEIOHT 8 O. 


PROC OLM DATA-WTSTUDY: 
CLASS SEX. 
MODEL WEIGHT . HE1OHT ADE SEX. 
The BASS SYSTEM (our product} took 25 asconds 384K and 1 2 Meg of 
disk space li costs $399 one Ime with occasional updates al $35 Dataset 
was 1 000 obse-vations CIRCLE 613 ON READER SERVICE CARD 
BASS INSTITUTE, INC. PO. BOX 349 CHAPEL HILL, NC 27514 1919) 489.0729 


GO with SOLO 


Ideal for researchers and busi- 


ness professionals. SOLO 
Provides all the necessary stat 
procedures. Incredibly easy to 
Use. Inexpensive enough for a 
single project or occasional use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteedI| 


BMDP STATISTICAL 
SOFTWARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 90025 


(213) 479-7799 
CIRCLE $17 ON READER SERVICE CARD 
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STATISTICS 


STAT PLAN tit 

Easiest to use statistics program available 
Complete range of statistics-curve fitting 
crosstabs corlelation, multiple regiession. 
Tests, efc Graphics wth printer/plotter out- 
put Capable of handing over 50.000 data 
points, intertaced directly with lotus files Demo. 
diskette available MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN Itl 

76 Eastern Blvd . Dept C 

Glastonbury, CT 06033-1264 


UTILITIES 


Fix common problems fast! 
‘ou don't need to be an expert to diagnose and correct prooiems in- 
olving PC setup. All you need is HELPME™ software! More than 
300 tests Quick identification of system contiguration and com- 
patibility $99 + S/H. MC/VISA California Software Products, Inc., 


25 .N Cabrillo Park Drive. Santa Ana, CA 92701, (714) 973-0440. | 
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f you have a PC, this is the 
way you should be preparing 
i 1988 income tax return. 


Supports 18 schedutes and 


(203) 633-3501 


SURVEYS 


THE SURVEY SYSTEM 

An easy to use menu driven system tor the 
entry, editing, processing and presentation of 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner tormat Also statistics and bat charts 
Regression and open-end codng/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS. 


] forms 


(1040, A-SE, 2106, 
2119, 2210, 2441, 3903, 4136, 
4562, 6251, and 8615). 


Prints IRS-approved forms 
} 1040 on Epson or 


and schedules, plus iBkeype 


dot printers. Works with 
overlays and pin-fed forms. 
Requires IBM-comp, 256K. 


Only $45 


| NEW Advanced Version: 


All of the regular features 
lus more forms (1040ES, 
, 4137, 4255, 4684, 8582), 


Double the capacity 
of your hard disk 
with 


NEWSPACE 1s the memory-resident 
(TSA) dete compression utility that 
eulomatically doubles the capacity of 
your hard disk. NEWSPACE doesn’ 
change the way your system operetes 
at all—you use all progiams and DOS 
commands as before Files transferred 
to disketie or trensmitied to another 
computer arrive uncompressed As ar 
added benef, NEWSPACE lets you 
recover any oF all of the last fe erased 
of overwntten files Recovery 1s simple 
eutomatic, and foolproof 


A Menu System to Manage 
Memory Resident Programs 


Aun as many as 
programs using 


26 memory resident 


Runs on any single tasking nara 
dusk systern using DOS 20 of above 
Only $6995 + 250 SAH Visa end 
MC NYS residents add sales tax 
Nifty!" — John Dvorak 
ISOGON CORPORAT! 
330 Seventh Avenue 


New “ork, NY "O00 
(800) 662-6036 
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BREAK 640K! 

Why buy expensive boards? VRAM™ gives 

P.O. Box 25010 your PC/XT/AT of PS/2 & megabytes af memory 
Kansas City, MO 64119 by turning disk space into expanded memory! 

(816) 241-0014 Use extended memory for expanded memory 

CARCLE 819 ON READER SERVICE CARD _]} Creaie VERY LARGE worksheets FAST Auto. 

matic Easy ta use 640k nol required Money 

back guarantee $49 + $3 oh 

BIOLOGIC 

11982 Coversione Cir Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (lax 703-361 8251) 


15 Lone Oak Ctr Dept P and laser inted 
Petaluma, CA 94952 Cd cred on Hp. > lasers. 
(707) 765-1001 Req. K and two drives. 


Only $60 
State for CA, NY, 
NJ, MD, MO, and VA. Data 
auto transferred from federal 
tax forms. $30 each. 


MC/Visa. 30-day guarantee. 


AM SOFTWARE 


CALL 1-800-242-6368 
FOR THE DEALER NEAREST YOU 


1621 WESTGATE ROAO 
EAU CLAIRE, WI 54703 
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SITBACK 


PC AND NETWORK 
BACK UP 


IN THE BACKGROUND 


° Keeps new or changed files backed 
up automaticatly, w/o lifting a fiager 
or exitiag your application program 

© Makes Tota! aad Iacr. back aps ia 
the backgrouad w/o interruption 

* Works with any DOS storage device 

* Memory resident- Req's Only 13K 

* Compatible with all popalar LAN’s 

* You will aever have to back ap again 

®* SitBack and Relax - Only $99.00 


SaBack Technologies, inc. 
913-894-0808 
a ae ey 9290 Bond Suite 205 0.P.KS 66214 
Fort’ CIRCLE 02% ON READER SERVICE CARO 


UTILITIES 
Cihon Park, NY 
$18677-5081 OF 00423-3189 outade NY 


TA PREPARATION SOFTWARE: 
CIRCLE 618 OM READER SERVICE CARO 


Ammunition to conquer 
your biggest problems! 





wth VEMME 
(8 megabytes) 
1099°8-ON-OISK 
Meet IRS regs to hile 1099's on magnetic media 
Use youl IBM Compatible PCs to prepare 5¥<" 
diskette print forms and reports. For all 1099's, 
1088, 5498 W-2G Fast, easy to fearn and use, 
manual included Not copy protected Only $69 
plus $3 S/H MC/VISA accepted Our third year 
CUSTOM CRAFT SOFTWARE, INC 
5730 R Street Bax 5577 
Lincoin. NE 68505 
(402) 464.3184 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 

MARKET... 


Manhattan KS @8502 
(913) 537 2607 
CIRCLE $20 OM READER SERVICE CARO. 
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UTILITIES 


AT's DON'T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
IBM PCs, XTs, and compatibles with no 
hardware or software modifications. A 
360K drive tS Not required 
“CPYA * may reside on your IBM 


AT hard disk and copies 1 fite or entre 
subdwectones in 1 step. Price $79. + 
$4sh 
MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 
655 Sky Way - Suile 125 = 
San Carlos, CA 94070 | 
1-800-523-8777 — 
(CA) 418-593-8777 = 
(NY) 212-334-1858 
CIRCLE £28 ON READER SERVICE CARD 
SOFTWARE 
SIMPLE TO USE! 
letwar Minitext 39,8 
‘Simple word processor for everybody! 
lehdar Calculator 29.% 
Replace your desktop calculator! 
For PC/XT/AT/386/PS2 and compatibles 
To Order Cali: © USA 1-800-663-8521 
CANADA (604) 879-5445 
Add $4.00 Ship & Handling. 
Dealer & Dist. Please call (804) 879-5445 


Visa, M/C or Money Order 
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DISKPACK ~ 

No 1 backup sottware 10 megs onto as tew as 2 
Noppres in 4 min! Compresses tiles up to 80% 
Copies to any DOS device lincl tape} All olher 
fas! backup programs bypass DOS and are 
unreliable and don'l work wémany ctones 
Please compare Nothing else even comes 
close Money back guarantee $89 + $3sh 
BIOLOGIC 

11982 Coverslone Hitl Circle, Sure 1622 
Manassas VA 22110 

{703) 368 2949 (fax 703 361-1251) 


A BEAUTY FOR YOUR BEAST 

STWL RIVER SHELL a new ver2 5S powertul 
“Point and Shool” DOS enhancement utility lor 
tledisk mgmt and DOS command interlace 
Listed 1987 & 1986 PC-SIG’s TOP 100 pro- 
grams $39 complete with 166 pp manual 
Unitd site lic $390 POCOO + $8 MC'VISA 
No tee 90 day No-Risk Guarantee 

Bill White 

PO Box S7 

Shil River MA 10467 

508 456-3699 


TO PLACE YOUR 


AD IN 
PC Magazine Marketplace 


Call (212) 503-S115 
or (800) 825-4ADS 





FLEXMENU 3.1 ONLY $19.95 
Powertul menu program, provides a user 
frendly way fo operale your programs Pas: 
‘sword protection |s avatlable lor EACH menu A 
telephone direclory utility allows you to store, 
custom sort and print all your name, address. 
and phone numbers Flex menu even has a 
timed execution ultlity lo run your programs 
even when you are not there! 

Main Menu Software 

12700 East 8 Mile Road 

Detrott, Mi 48205 
(313) 372-3262 CHK/MO/COD 
SUPER PC-KWIK 

The industry's best disk cache “Highly recom: 
mended” J Dvorak “ hold on to your ear- 
drums because you've just launched =“ J 
Dickinson “ — ihe word swoosht may give 
you an idea“ J Seymour You can't buy more 
perlormance tor just $79.95 $2 S’H VISA MC 
+ $250 COD 

Multisoft Corporation 

15100 SW Koll Parkway #L 

Beaverton, OR 97006 

503-644-5644 or 800-234-KWiK 


RECALC 1-2-3 LIGHTNING FASTI 
3-2-1 Blasloll speeds recalcs 4 ways Compiles 
formulas info machine code provides new 
faster ( functions, uses optimal recaic, muni- 
muzes EMS overhead PC Mag $3188 “A 
1.2:3 accelerator thal really works Cuts recalc 
{me by 50 to 90% “$149.95 on VISA MC with 
30-day money-back guarantee 

FRONTIINE SYSTEMS INC 

140 University Avenue Sule 100 

Palo Alto, CA 94301 

800 451-0303 Ext 55, 916-677-7171 


WORD 
PROCESSING 


World's Bilingual Ward 

DuangJan, bilingual word processor tor En- 
glish and Armenian, Bengali. Euro/Latin. 
Greek. Hindi, Khmer, Lao, Punjabi. Russian. 
Sinhales Tamil. That, Viel $109 + SSs'h 
{loreign + $12 sh) Font editor included For 
18M compatible with dot-matrix & LaserJet 
printer Demo $6 + $1 s/h 

MegaChomp Company 

3524 Cottman Avenue 

Philadelphia, PA 19149- t606 USA 
215-331-2748 


NEW! PC-WRITE 3.0 

Full leatured word processor for PC’s Edits 
large {ites and columns Spell check, mail 
merge ASCIland macros Easy to use Supporis 
500 printers Software guide and tulorial on 
disketles $16 Registralion with manual. tele- 
support, newsletlers and updates $8900 90 
day Moneyback guarantee 

QUICKSOFT 

219 First Ave North #224 PMAC 

Seattle WA 98109 

1-800 888-8088 (206) 282-0452 Visa‘MC 


WORD PROCESSING 


DOCUMENT CONVERSIONS 


CONVERT BETWEEN 18 


WORD PROCESSORS - 
and preserve all formatting! 


V Over 75,000 copies in use 
V Two-way conversions 
\ Preserves all document 
features & formatting 
V Menu-driven, easy to use 
V Optional batch mode 
30 Day Money Back Guarantee! 


WORD FOR WORD 
by Mastersoft, Inc. 


800-624-6107 


$149.00 
6299.00 LAN 


IBM Writing Asst., Microsoft Word, 
MutiMate, OfficeWriter, WordPerfect, 
Volkswriter, WordStar, XyWrhte, DIF 
DCWAFT( Dieplay Write), PFS: WRITE, 
PFS: First Choice, PFS: Pro Write, 

Q& A Write, Samna, Microsoft ATF, 


Mastersoft, Inc. 
4621 N. 16th St. 
Phoenix, AZ 85016 


sma ASCH EROS READER SERVICE CARD (602)277-0900 


“Outstanding software - the best of ts kind... CompareRite compares 
documents in ways that I didn't think were possible. It’s utterly amazing.” 
~ John Dvorak, PC Magazine, 3/15/88 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
acomplete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 


JURISOFT 


INCORPORATED 
763 Massachusetts Avenue 
Cambridge, MA 02139 
(Outside MA) 800-262-5656 Ext. 10 (In MA) 617-864-6151 Ext. 10 


CIRCLE 829 ON READER SERVICE CARD 


CIRCLE 819 ON 
READER SERVICE CARD 


PC Magazine Marketplace 
the ultimate target market! 


AyMouse. 
"XyWrite 


X) ye OUSE. . . the ightring-fost 


anhoncement — makes XyWrte itt 
Plus even better! 


AYMOUSE. .. moves the cursor 
and text quietly and noturally 


AYMOUSE.... insrortty seiects 


fram dozens of commonds aith 
eosy—to—use mouse windowe 


AV MOUSE... ceaerotes voin 
beginning and advanced XyWrters! 
NEW! Support fer ‘ALoCarie’ ond neiworks 
(CALL NOW for Ihip fentastec timenever: 
GALACTIC SOFTWARE inc. 


2600 Phiment Avenue, Sule 214 
Huntingéon Valiey, PA 19008 


215-947-0930 
CIRCLE 830 ON READER SERVICE CARD. 


The brand specifiers whe reat PC Maga 
gate tot have tle thie to shop aronnd, 
Aheip vtly cuticatn iy gettatm what hes need} 
aby HICKS ts possible 


They'll INRECT their altention to 
PV Magaaine Marketplace 


ee 
For them PC Magazine Markelpaces 
Thirewt Kespotiye pan Ad fortiat repre 
satis a Bast, cane and cost offer tive method 
of prodia? acyustlion Ths kina tt will 
hase the pradicts they need and tive infor 
Maton ites want regarding prec, volute 
discaritts, specificutions atet delisen, 

Ue ver Heh Hit sein hasteiess er Benes 





(it roan Hee THANK trad specter, whe 
mead TC Magayine WUE RACE! 
ee 
‘So take DIRECT acteon and call 

(202) 53-5183 or (200) KE-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515... 


= 





CompuTogs Dust Covers 
The ultimate in dust protection Availabla in natural 
canvas/brown tnm or new designer gray/black trim {add 
$2/covar). Our covers are lar superior to vinyl! 


“COMPARE OUR PRICES! KevsoARD 


ae PRINTER (specify) 15.95 
13, MONC! 2495 


CompuTogs" P. Eo: Box 19728, Greenboro, N C2 27419 + (919) 292-9060 
YMC Accepted Include $250 Shipping Cust 


‘OM EMBROIDERY SHOWN AVAILABLE 


ce 691 ON READER SERVICE CARD 1-800-227-TOGS 





COVER YOUR INVESTMENT 
OUST COVERS - Ove «000 cot.gra nt ve cesers 
‘Sate Free and Doreate Nyon 
Clear Pranic Cort backed very 
KeySkin'™ Keyboard Protectors 24 Hour 
Protecion om eat and apeba 
Claat Wo Me ope ort SoM bo phe 


‘wach Ovbe 200 moceds ovatatia 
CALL FOR FREE CATALOG: 
ORDER DESK 


2 
4 oe oe 
Pe i 
& \ | 
4 aS ’ 


100% Cotton Canvas « Breathable! | 
« Beige w/Grey Trim —» Static-Free 
For: Computers and Printers 
|8M. Epson, AT&T, Leading Edge, Compaq 
(800) 826-5761 
INCA (418) 789-1466 
Contemporary ComputerWear | 


1320-36th Avenue San Francisco, CA 94122 
CIRCLE 633 ON READER SERVICE CARD 


BAR CODING 












BAR CODE & 
mae It: STRIPE | 
EADERS 
fort the oe APC & PS/2 
ick installation 
Ne ware oT software or port 
Metal wand & case 
Also available: 


Units: iso or comeing ois area 
GSA pricing available 
TPS ELECTRONICS 
4047 Tenn oe Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex: (Graphnet) 371-9097 TPS PLA 


FAX: 415-356-3843 
CIRCLE 834 ON READER SERVICE CARD 





BAR CODING 


BAR CODES 
MADE EASY 


PERCON:® E-Z-READER™ 
FAST © ACCURATE * RUGGED 


pee) SOFTWARE CHANGES with PCI 

AT arvd PS/2, AT&T 6300, Wyse 

fPCIAT, Kamtron KT-7/PC, Link 

MCIIMC3, TeleVideo PCS! 

Sos 955 & DEC V1220 keyboards, 
Mmutthuser RS-232 interfaces 


Details or Questions? Call us. 


{503} 344-1 189 


2190 WEtiIn Ave Eugene OR 9: 


PERCON 





Bar Code Solutions 
ON-LINE BAR CODE 
READER NETWORK 

NEW PC-WAND 300. up to 128 reader 

data collection system © Auto- 

chscriminates ¢ Collects formals and 

Iransmits to PC or host 

PC-WAND 800 WanderWand - pro- 

grammabie portable bar code readers 

PC-WAND 200 - terminal wedge on a 

senal party line’ for minis 

PC-WAND 100-emutates 2nd keyboard 

WEW - bar code printing software 

packages for your printer 

DEALER INQUIRIES INVITED 

aero nr 

& SYSTEMS CORP. 
635 North Berry ae ‘Suite C Brea CA 82621 
PHONE: 714 990-1880 
(S} ss ax'714 990-2503 
CIRCLE 835 ON READER SERVICE CARD 


PC MAGAZINE @ 


BAR CODING | 


Be Ext 


© Labels for bins, shelves, 
inventory - name tags 


VV ORIHINGTON 
DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 














dlseountet specifi stions Sand delivery. 


read PC Magazine .. YOURE RIGHT! 
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© Big text readable up to 50 ft. 
© Bar Codes: 2 of 5, UPC/EAN, 
MIL-STD, AIAG, Code 39, etc. 
Labels above printed with Utility lt - $279. 
Other menu driven programs from $49. Unix & Xenix too! 
User callable routines from $159. 


BAR CODE READERS 


PC Magazine Marketplace the ultimate target market! 


Se take DIRECT action and call (212) 503-5115 or (900) R25-4ADS 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


© Flexible format Any size label 


® Auto-Incrementing 
© Reversals 

© Color Options 

© Laser Soft Fonts 

© File input 

® Very fast © Easy 


For PC/XT/AT & PS/2 
& Kimtron, WYSE-60, Link, & RS-232 
© Attaches es 2nd Keyboard 
Ni woltware Changes 
© Reads 2 of 5, UPC/EAN, 
Codabar, Code 39 
Rugged metal pen & holder 
All models complete...$399 


ALSO: Lasers, Portables 
Mag. Stripe, Badge Readers 


Direct From Manufacturer 
30 Day Money Back 
Guarantee! 


800-345-4220 
In CA 408/458-9938 





The brand specifiers who read PC Magazine don’t have the time to shop around, 
thetr only concern is geting what hey need as quickly as possthle 


They'll DIRECT their attention to PC Maganne Marketplace 


For them PC Magazine Marketplaces Dee Resporiy/Disptas Ad format repre 
ad ped easy and cost effective m ak ut of product acquis than They know tw MW 








v7 


Ifyou think that your business can benefit from the 700,000) brand specifiers wha 





H 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN 


EA Barcode | 
Priming 


Bar Code Reader 
Modet PC-WEDGE Reader, . $289.00 


2 Ny eittw are changes nevewary 

# bev OX NT/AT ce compatible 

© Installs on minutes, withewl hers 

© Reah tide W Dot $1 PC. Coder 

* b/Banadk | printing watiware im tains 
EZBarcode J Printing Utility 
Curdered weparately 1 

© Enter and print Code W and UPA 

© hoe dot mates and | averlet printers 

@Nury bar cide height. spuning. et. 
E7Z.Barcode U1 Printing Program $99 00 

© Key busard ow gout th date input 

© Ponts Cade  Initlcawved Dot 6 DA 

* Automaty it remraning muhiple colurm 
@OARV ODE Progtam prints bar aades trom 
within dBASE U1 Plus. dBASE IN, .., $99.00 
Videx TimeWends. 

* Postable. credit wand saved har code reader 

* Time swamps cach bar code as it ts read 

@ We camry acomplets line of Wider 

TormeW and pernducts 
¢ Custom wfowan des clopment ayanlable 


(imeKeeping cre = 


124.4A Ceakar Ried « Cleveland. OH 44106, 


(216) 229-2579 «toy 1216) 229-2873 


BAR CODE READERS 


SOFTWARE CHANGES REQUI 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
2910S AIRPORT CIRCLE SUITE 140 
Linton ix ecin aur aE 
{o00) 648-4482 


PC Magazine 
Marketplace 
2nd Color 
Option Available 


PrintBar Il 


BAR CODE PRINTING SOFTWARE 


Print Code 39. 2 of 5, UPC, and 
EAN bar codes directly from your 
own applicatons wilhout copying 
deta to special pnnt files IBM 
PC/XTIATIPS2 and compatibles. 
Supports IBM Graphics, Epson 
and LeserJat printers end 
compatibles. 

PrintBar tl Program $295.00 
PrintBar Il Demo 925.00 
Other Bar Coda products 


eveilable tor non-MS-DOS 
environments. 


Bar Code rsadara from $395.00 


FREE Brochure (915) 22-4640 
FAX 916-622-4775 


COPTWAhe COMM O MT, Ino 


8060 Entorpres Dr . Placerntle CA 95667 
CIRCLE 836 ON READER SERVICE CARD 
OO eC a | 


CODE MASTER f 


Compile Fast Bar Code 
Printing into your progrems 
with Code Moster 
ePrints UPC/EAN 2 ol 5, 

3 of 9 and more 
°No Royalties 
*Supports Clipper, C 

and more 


$149.99 $249.00 ~~ 


Computer Connection 
P.O. Box 634, Eau Claire, Wi 54702 
(715) 833 2334 


(CORCLE 687 OM READER SERVICE CARD 


BOOKS 
CATALOGUES 


PUBLICATIONS 


IBM PCjs SPECIALS 
Full line of 18M PCyr Hardware 
* Memory Fupansions to 640k 

* Second Floppy Drives 
* Parallel Printer Ports 
° Full Size Key boards 
* Modems, Int. & External 
* Joysticks, Serial Cables 
© PCyr Network cards 
* BASIC Cartridges, Mice 
® PCjr Tesied Shareware 
* Complete Computers 
* Repair Service 

Send for Catatog Today 


COMPUTER RESET 
Aun Dept POM 


PO) Boy 461782, Garland Teas 7MN6 
12141 276.172 


PC MAGAZINE 





BOOKS 
CATALOGUES 
PUBLICATIONS 


PCjr 
Expansion Products 


Possibly the largest selection 
af PCjr products in the 
country. We din’t just sel} 
PCr products, we design them 

eSpoed fp Pratusts 

etoule DME Carindges 

*Secund Floppe Disk Drives 

OV Disk Denes 

OPC Optnad Mic 

OMoniter Adupers fer PCs 

ePasallel Pronk Ports 

el ull Size Kev tui 

Speck Atahments 

eh sticks, Cables. & Adaptors 
Call ur write to revewse our tree 
32- page catalog ef PCyr Add-On 
Products. For even taster results, 
cine our feader service number 

PC Enterprises 
“The jrProducts Group"’ 
Box 292, Belmar. NJ 07719 


(201) 280-0025 (800) 922-PCJA 
CIRCLE 836 ON READER SERVICE CARD 


THE MS DOS MARKET .. . 





@ FEBRUARY t4, 
426 


COMPUTER 
INSURANCE _ 


INSURE YOUR COMPUTER 
AGAINST ACCIDENTAL BREAKAGE 


1-800-822-0901 


CORCLE 849 ON READER SERVICE CARO 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


19K9 


COMPUTER 
INSURANCE 


wa INSURES YOUR 

COMPUTERS 
Full replacement of hardware meda. 
purchased software As low as 
$39 yearly Covers tire. theft. power 
surges other accidents Blanket 
coverage no list of equipment 
needed Call lor intormaton or 
immediate coverage 


@ 1-800-848-3469 
Local (614) 262-0559 
SAFEWARE The Insurance Agency Inc 
2929 N High Street PO Box 02211 


Columbus OH 43202 
CIRCLE 841 ON READER SERVICE CARD 


DATA 
CONVERSION 


DATA 
CONVERSION 


DISK # DISK - TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 

ATA BASES, MAIL LISTS 

OVER 2,500 FORMATS 


18M PS2 
WORDPERFECT 


NATIONAL DATA 
CONVERSION INSTITUTE 


@ CAST 197m GTOFET WEW VOAR wv DeDed 


Americo’s Largest Dato Conversion 
ond Optical Sconning Facility 
184-3 Horoce Mord Exp Fresh Meadoen NY 1145 
=z. (718) 357-8700 —- 


CIRCLE $43 ON READER SERVICE CARD 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . 


DATA CONVERSION 





THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET... 


DiSK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten text to disk in ASC, 
WP formats available on request 

@ Scan Typeset text 6 to 24pt low rates 

@ Disk convert from IBM, WANG, XEROX, MAC- 
INTOSH + 1000 other formats (bi-directional) 
@ Tape conversions (800. 1600, 3200 6250 BPI) 
@ Quick tumaround—Quality Guaranteed 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY 10001 

{2t2) 779-0800 


DATA RECOVERY SERVICES 


ONTRACK 800-752-1333 


DATA RECOVERY INC. 


in MN Call 
612-937-1107 





The Only Cu Custom Data Recovery Experts 


A service from the 
creators of Disk Manager! 
Reconimended by major 
drive manufacturers. 


Call us when: 

+ Your hard disk can't be booted 

+ You can't access a file 

+ Your directories and/or FATs 
are scrambled or gone, ctc. 


For that critical moment when only the best will do. 
CIRCLE 844 ON READER SERVICE CARD 


DISK CONVERSION 





TAPE/DISK Aa) 
CONVERSIONS “<°.7=° 


Conversion services 10 of Irom over 
1250 computer systems 

© Magtapes ¢ Mim Compuiers 

¢ Micro Computers © Typesetters 
© Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 
165 Arlingion Heights Rd #M 
Buftalo Grove, {L 60089 
CIRCLE 845 ON READER SERVICE CARD 


TOTAL SERVICE CONVERSIONS 
@ QUA NAME SAYS IT ALL © 

@ Qualily Service @ 

© Quick Turnaround @ 

@ Low Prices @ 

@ 1-800-5-CONVRT @ 

@ In CA 1-213-669-B134 © 

@ Formerly W/Tet Sciences Comorahon @ 
TOTAL SERVICE CONVERSIONS INC 
1933 North Monon Street 

Los Angeles, CA 90027 


TAPE-TO- FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 


1-800-422-9622 
{in OK: 918 254 9622) 


TECHNICAL PROGRAMMING 
SERVICES, INC. 
0506 EAST 61ST SIREET 
TUASA, 08 74033-1301 
CIRCLE 646 ON READER SERVICE CARD 


CHANGING WORD PROCESSORS? 
Media transfer lo or trom 

IBM. XEROX, OEC WANG 

LANIER CPT, CT. MICOM NBL 

WOROSTAR, WOROPERFECT MS’‘WRO OW3, 
MULTIMATE SAMNA. MASII OCA 
weno oF REE TEST CONVERSION## #98 
Conversion Specialists 

531 Main St. Suite 835 

El Segundo, CA 92045 

(213) 545-6561 © (213) 322-6319 
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New Datapath 
Diskette 
Duplication 
Systems 


To get exactly the diskette 
duplicating capacity you nevd 
today, start with any HEM 
PC. NTVAT™ or compatible 

Then install our Model 4D 
Diskette Duplicator —at 
$1995 Ituses only one stot Bavap: 
Invour PC and produces ip pancal 
to.2 copes pechour Orfor run 3 
high-speed, unattended opera: 
hon add our new 44" oF 
54" Desktop Autoloader 


snl COU 


RE as 


‘at just $2495, 


Tis 80 ,OU Can Fun up 
to8 different jabs atence 

For more information, 
or to order, call today. 
415-051 5580, 


Datapath 


CIRCLE 847 ON READER SERVICE CARD 


SH 
There is no substitute for experience! 

For software duplicaton backed by five years of 
experience, call the experts at Echo Datal Here's why we | 
continue to be one of the nation’s leading duplicators: 

e Round-the-clock production facllitles. 


« Tough, 4 step quellity control process. 
¢ 100% satisfection guerentee policy. 


WE'RE THE EXPERTS IN 3.5” DUPLICATION. 


Echo Data Services, Inc. 
Lionville, PA 19353 
800-533-4188 
215-363-2400 In PA 


CIRCLE 846 ON READER SERVICE CARD 


SOFTWARE PRODUCTION 
* Disk duplicetion 

* All formets 

# EVERLOCK copy protection 
& Lebel/sleeve printing 

* Full peckeging services 

« Werehousing 

* Drop shipping 

® Fulfillment 

* 48-hour delivery 

* Consultation & guidence 


Star-Byte, Inc. 


2890 Bergey Ad Hatheld PA 19440 
800-243-1515 218-997-2470 


CIRCLE 849 ON READER SERVICE CARO 


DUPLICATION FROM 59¢ 

Allordable rates only S9¢ tor 5 25° & $1 59 for 
3.50" MS/O0S Ouplication Price includes 
“Quality Brown Oisc Media 

“Duplication wilh 100% ventication 

“Label Application 

“Quick Turnaround & Guaranteed Products 
Rales go even lower as you conlinue to ordert 
DIVERSIFIEO SYSTEMS GROUP INC 

PD Box 1114 

Issaquah WA 98027 

800-255-3142 206/392-0900 


1989 


BUY QUALITY 
FOR LESS! 


MAXELL 


5%" DS/DD 59* 
32" DS/DD 145 


LIFETIME WARRANTY 


Price based on quantity of 300 17 bulk 
tudes Tyvsk sleeves and jabel kits 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


@ 24 Hour Shipment e 


MEGASoftt 


PO Box 710 Freehold NJ 07728 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 













MAILING LISTS 


FREE CATALOG 

Over 2 million names on 75 owner. user lists 
IBM Apple. mini sites resellers stores, VAR'S. 
chains. mail order dealers educational Unix. 
Pascal Cobol Lotus dBase modem investor. 
publications, clubs Call. Write for free catalog 
Note We do not sell hardware or soltware 
TARGETED MARKELING INC - frv Brechner 
Box 5125-P 

Ridgewood, NJ 07451 

WWNJ, 201 445-7196 





NETWORKING 
KEYCARD 


ELS UTILITIES 
RYBD & PriSc Fx 
wr soriz $59 


NETCRACK 
LOSE FAsswoRD? 


ALL vevsions $9Q 


GETDISK 
GET BIOS DRIVES 
2ne a sas $59 





CIRCLE 651 ON READER SERVICE CARD 
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SUPPLIES 


SELL OS YOUR EMPTY 
TOWER CARTRIDGES S10 


Ane Biber Hiicigen ies 1388 
Visi EIN Oe onat 


190 
te - rowempsern ran nnenseee? 
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SOFTWARE PUBLISHING 

GDS oflers a wide vanely of services that will 
help get your software to the markel Address 
your needs with GDS 

© (BM style cloth vinyl 3-nng binders:slips. 

© Labels sleeves disk pages, bulk diskettes 
@ Disk duplication wilh 100% verhticalion 

@ Shrink wrapping and product assembly 

@ Duick tuen-around 

A well packaged product can make the dit- 
ference in making a sale Call us now! VISA MC 
GLENCD OEVELDPMENT SYSTEMS 

721 West Aigonquin Rd 

Ailingion ts tt 60005 

(312) 364 SDF 





SUPPLIES 


TONER CARTRIDGES 


Remanufactuning $44.50. PC $34.50. Colors 
$64.50, 100% satisfaction, New cartridges 
from $89.50, Series IL. Bulk. 24 hours in & aut. 








DAY AIR 


Return Delivery 


$44.5 


for laser 
Cartridges 









*Dealerships 
4724 Saleh eS 
hain Prane MN 






TRAINING/ 


TUTORIALS 
1-800-331-6841); ——____ 
1-513-252-1247 (Ohio) 
Over 350 types 
Volume Discounts Avallsble 
# « Satisfaction Guarantesd « « 


BLACK carers 
APPLE IMAGEWRITER = 2 
APPLE 4-CDLOR 
DIABLO HT I WS 
EPSON LX-8090 
EPSON MX-FX 80 
EPSON MX-FX 100 
(6M PROPRINTER 
WEC P1, 2.6 
NEC P3. 7 
OKIOATA 82-92 
OKIOATA 182-192 
PANASONIC KXP 


DAYTON COMPUTER SUPPLY 










ANIMATED GRAPHICS 


© Niaaees lo Pridicouunad programmers can create 
beautiful and wweful dares applications. 

4&8 PLS handies writing eucalinal tulonals, Jearn- 
ing atl teaching cumputer graphics and pre 
ramming, writing, cartoons, shopping Ruides, 
sturybuurds, iio deinen and mach mare! 

8 Well ingunzed mane 
Eas tn Read so aw Ir ‘ndlerstand! 

Only .. . $59.95 
90 Day Money Back Gucrantee 

‘To order send Check or Maney Order to: 
PS! Enterprises 
P.O Box 5185 
Bridgeport, CT 06610 

For a free demo disk call (203) 966-0258 

93.50 Postage and Handling. 

CT residents ee add sales tax - 64.50 

pe ree 
ee 
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LEARN PROGRAMMING 
‘Anyone-can-learn’ interactive diskettes aver 
100 poms loaded w/Samples and Source 
* CLP-TRNI for CLIPPER (Nantucket) 

* FDX-TRNI tor FOX8ASE 1 (Fox Soltware} 
* DB3-TRN1 tor dBASEII| 1 (Ashion-Tate} 
Leam by doing draw Boxes, Menus, create Files 
Indexes, Sort and Echt data More advanced 
diskettes to fallow Intraductory price $79/-each 
+ $6/-s&h (List $99) Or DEMO only $10/- 
adjustable incl s&h Rush Check/MO 
BKC SYSTEMS. INC 
32-19 201 Street, Dept PCM 
Bayside, NY 11361 
(718) 428-0174 














Me waa eters Saks 
SEcRRseens! Ss 






EST 1979 TERMS wc “VISA.C OO 
OISCOVER 
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PC Magazine 
Marketplace 
2nd Color 
Option 
Available 


EDITOR'S 
CHOICE 


PC 
hed FACT FILE 


Get The Word Out! 
Your Product Has Been Chosen 
EDITOR’S CHOICE 


Let us take your article to its highest level 
of marketing potential with a reprint! 

To find out how you can have your article or review eleganth reprinted®* 
‘on 80 lb paper stock, in 4-color, 2-color or I-color, call or write today 
Jennifer Cec tiakie Manager: 

Ziff-Davis Publishing Company, 

One Park Avenue. New York, NY 10016, 212-505-5447 

** Minimum quanti, 500 reprint. 
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PC Magazine 
Marketplace 
the ultimate 

target market! 













The brand specifiers 
who read PC Magazine 
don’t have the time to 
shop around, their only 
concern is getting what 
they need as quickly as 
possible. 














They'll DIRECT 
their attention to 
PC Magazine 

Marketplace 





For them PC Magazine 
Marketplace’s Direct- 
Response/Display Ad for- 
nat represents a fast, easy 
and cost effective method 
of product acquisition. 
They know it will have the 
products they need and 
the information they want 
regarding price, volume 
discounts, specifications 
and delivery. 

















If you think that your 
business can benefit from 
the 700,000 brand spec- 
ifiers who read PC Maga- 
zine ... YOU'RE RIGHT! 










So take DIRECT action 
and call (212) 503-5115 
or (800) 825-4ADS 








j 
PC INDEX TO ADVERTISERS 


47th St. Computer .... 
Accolade, INC. .............cs0eeeee 
Advanced Digital Corp 
Advanced Logic Research 

Altec Technology 

Amax Engineering 

Arlington Computer Products... 


Bay Technical Assoc. ............. 
Bedford Software 

Bitstream 

Blaise Computing .... 

Boffin Limited 

Borland International .... 
Borland International 

Buffalo Products 

Bulldog Computer Products 
Buttonware 


Central Point Software......... 
Checkfree Technology, Inc.... 


Computability 
Computer Direct 


Computer Discount Warehouse .... 


Computer Mail Drder .... 


Computer Products United 
Concentric Data Systems. 
Concentric Data Systems. 
Core international 

Corel Systems 

Cougar Mtn Software .... 
Crosstalk/DCA 

Cuesta Systems Corp .... 
Curtis Manufacturing .... 
Curtis Manufacturing ... 


Datastorm Technologies 
Dataworld 


Dell Computer Products 

Dell Computer Products .... 
Delta Technology 

Digital Research 

Dow Jones News Retrieval . 
Dual Group 

Dyna Computers 

Dynamic Microprocessors 
Dynatech Computer Power Inc 
Eastman Kodak 
Epson America .... 


FASTMICAD ..sc-.c.sscccccccssesseccccssssesececeee 





ADVERTISERS 


Fifth Generation 

Fifth Generation 
FormWorx Corp. ........ 
Funk Software ........... 
Future Computer 


Golden Bow Systems 

Hammerty Computer Services... 
Hard Drives International 
Hauppauge Computer 

Haventree Software 

Hayes Microcomputer Products 
Helix Software 

Innovative Technology .... 


Irwin Magnetics 
Jade Computer 


Kensington Software 
Keytronics 
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READER 
SERVICE 
NUMBER PRODUCT 
ADD-IN BOARDS 
1 Cumulus 80386SX 


READER 


SERVICE 
COMPANY NUMBER PADDUCT 


DATABASE MANAGEMENT 7 


READER 


SERVICE 
COMPANY PAGE NUMBER PADDUCT COMPANY 


Taxan UltraVision 1000 Taxan USA Corp. 
SOFTWARE 








Card 
444 Everex PostCard Plus 


AFTER HOURS 


Critical Thinking | 
KidWnriter Golden 
Edition 

Math and Me 


Math Rabbit 
Science Toolkit 
Simon & Schuster's 


Computer Study Guide 


for the SAT 
Stickybear Numbers 


Tales of Adventure 
Tales trom History 


662 Term Paper Writer 


Cumulus Corp. 50 


Everex Corp 


Compns Inc. 
Spinnaker Software Corp. 


Oavidson & Associates 
Inc. 

The Leaming Company 
Broderbund Software Inc. 
Simon & Schuster Inc. 


Optimum Resource 
Weekly Reader Software 
Scholastic Software 
Scholastic Software 
Activision 


ALTERNATE INPUT DEVICES 


Dexxa Mouse OLX 


676 E-Mouse 


682 
681 
685 


683 


Genius GM-6 Plus 
Genius GM-6000 

IBM PS.2 Mouse 

IMSI OptiMouse 

Key Tronic 
Protessional Senes 
Mouse 

Logitech HiRez Mouse 
Logitech Mouse 
Logitech Serial Mouse 
Logitech Series-2 
Mouse 

Manager Mouse 
Manager Mouse 
Cordless 

Microsoft Mouse 
Mitsi Mouse 


Omnimouse 

PC Mouse I! 

Z-Nix Super Hi-Res 
Mouse 


COMMUNICATIONS 

442 FeedThru Modem 

COMPUTERS 
ALR FlexCache 
253B60T 

59 Compaq Deskpro 386 

25 

449 


657 


CompuAdd 386 20 
Oell System 325 
Everex STEP 386-25 


Hertz 386 25 
IBM PS 2 Model 70- 
A2t 


Oexxa Intemational 
Mitsubishi International 
Corp. 

KYE International Inc 
KYE Intemational Inc. 
IBM Corp. 

IMsI 

Key Tronic Corp. 


Logitech Inc. 
Logitech Inc. 
Logitech Inc. 
Logitech Inc. 


Numonics Corp. 
Numonics Corp. 


Microsoft Corp. 
Mitsubishi International 
Corp. 

MSC Technologies inc. 
MSC Technologies inc. 
Z-Nix 


Xecom Inc. 


Advanced Logic Research 100 
Inc. 
Compaq ComputerCorp. 106 


CompuAdd Corp. 52 
Dell Computer Corp. 109 
Everex Computer 116 
Systems 

Hertz Computer Corp. 

IBM Corp. 


ee Express ME 386- Micro Express Inc. 
5 


PC Brand 386 25 
Swan 386/20 


Vendex HeadStart 
Zeos 386-25.V 


PC Brand Inc. 

Tussey Computer 
Products 

Vendex Technologies Inc. 
Zeos internatronal Ltd. 


Lantana Technology inc. 52 


PC 


Computer Oatabase 
Plus 


GRAPHICS 


435 
457 
453 


ColorRIX 
Perspective Junior 
Terrific! Organization 
Chart Maker 


RIX SoftWorks Inc. 
Three O Graphics 
KO Systems Inc. 


LANGUAGES 


36 


4c Tni-Technology Systems 


MASS STORAGE 


54 


Irwin 280 Irwin Magnetic Systems 


Inc. 


MONITORS 


97 
96 
695 
694 
693 
o 


5 


Aydin Controls Patriot 
VGA 20 

Electrohome ECM- 
1910 

18M 8514 Color Oisplay iBM Corp. 

Microvitec 1019'‘SP = Microvitec Inc. 
Mitsubishi FA3425L9 —- Mitsubishi Electronics 
America Inc. 

NEC Home Electronics 
Inc. 

NEC Home Electronics 
Inc. 

NEC Home Electronics 
(USA) Inc. 

Princeton Graphic 
Systems 

Princeton Graphic 
Systems 

Seiko instruments USA 
Inc. 

Sony Corp. of America 


Aydin Controls 


Electrohome Ltd. 


NEC MultiSync 2A 
NEC MultiSync 30 
NEC MultiSync XL 
Princeton Graphic 
Systems Max-15 
Princeton Graphic 
Systems Ultra 16 
Seiko CM-1430 


Sony CPD-1302 


PRODUCTIVITY 


PROGRAM NAMEDESCRIPTION 


Information Access Corp. 36 


56 


48 


37 
0 


52 


BrainMaker 


Mechanical 
Engineenng 
Workbench 3.5 
Turbo EMS 


TRAINING 


31 


LaserJet Unlimited. 
Edition Il 


UTILITIES 


50 
9 


648 
647 
438 
646 
645 


432 
643 


642 
641 


439 
640 
639 


Compaq Oisk-Cache 
Utility 
EMMCACHE 


Fast Forward 
Flash 
Grammatik Ili 
I8MCACHE 
Lightning 


Mace Utilities 
OPTune 
PC Tools Deluxe 


PolyBoost Il 
Quickache II 


RightWniter 3.0 
SMARTOnve 
Super PC-Kwik 
Vcache 


WORD PROCESSING 


455 
451 


Ami 


Manuscript Manager: 


APA Style 


A look at how CADDO can enrich your life—it's not ust tor engineers. 
SMOOTH.COM lets you scroll through your files without a jump. 


Calitorma Scientific 
Software 
Iconnex Corp. 


Lantana Technology inc. 4 


Peachpit Press 


Compaq Computer Corp. 161 


Available from PC MagNet 163 

and CompuServe 

Mark Williams Co. 
Software Masters Inc. 
Reterence Software Inc. 
18M Corp. 

Personal Computer 
Support Group Inc. 
Paul Mace Software inc. 

Gazelle Systems 

a Point Software 
nc. 

Polytron Corp. 

P.R. Glassel and 

Associates Inc. 

RightSoft Inc. 

Microsoft Corp. 

Multsoft Corp. 

Golden Bow Systems 


Samna Com. 
Pergamon Software 


Power Programming 
Spreadsheet Clinic 
Spreadsheet Clinic 
Spreadsheet Clinic 
User-to-User 
User-to-User 
User-to-User 
User-to-User 
Power User 
Power User 
Power User 
Power User 
Power User 
Languages 


Connectivity Clinic 
Connectivity Clinic 


Connectivity Clinic 
Connectivity Clinic 
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A full explanation of Microsoft's new data types and why they are needed. 

Alook at the limitations of the FAT file system yields insights into the future. 

A macro that compensates tor the lack 01a User key in Lotus 1-2-3. 

Anine-tormula model that converts values into word form. 

Calculate the term of a loan, using the @TERM function in 1-2-3. 

Create a list of tilenames in a useful tormat without editing. 

SUBST rescues compilers from contending over an environment variable. 

Set your computer to execute a specific task ala certain time. 

Copy floppies faster using an intermediary RAMdisk, 

Save all tiles in all windows automatically in Microsoft Word. 

Zip through text with a Goto command you add to Microsoft Word. 

Two macros to speed up marking index entries in Microsoft Word 4.0. 

Use the blank torm leature in Microsoft Word 4.0 to substitute tor bookmark markers. 
Branch to your choice of subroutines with the If command in Microsoft Word macros. 
Detect printer errors and shorten printer timeout in C. 

Debug large programs with Turbo Pascal 5.0 and Turbo Oebugger. 

Source code and machine code are different verstons of the same information. 

A way to modity a PC-XT to add support for new hard disks. 

Memory options for dividing system board RAM can be limiting on some AT compatibles. 
WordPerfect can output draft printouts instead of NLQ with the correct printer driver. 
An 80386 can speed up most ROM operations. 

Interchanging the many tont files from different applications isn't practical. 

EGAs don’t display wide borders and sometimes don't work with screen-recall programs. 
Writing code for I8M’s HLLAPI is easier with a model. 

Updates for two favorite network timekeeping programs, NETCLOCK and SRVCLOCK. 
Remote LAN connections are easy using clustered CPU cards. 

Getting back up 1o speed on connectivity issues. 
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COMING UP 


386 OPERATING SYSTEMS 
80386 microprocessors have some excit- 
ing capabilities for multitasking, but DOS 
by itself is unable to tap into most of them. 
Since it may be some time before a mature 
OS/2 is prevalent, today’s multitasking so- 
lutions come from software developers 
who offer DOS additions, enhancements, 
and replacements to allow true multitask- 
ing on your 386 machine. To turn your 
computer into several simultaneously 
functioning PCs, take a look at the evalua- 
tions of Concurrent DOS 386, DESQview 
386, Microsoft Windows/386, PC- 
MOS/386, and VM/386. 


FAST AND CHEAP If you've consid- 
ered purchasing a new 386 machine but 
thought you’d have to win the lottery to do 
sO, our reviews of six 16-MHz 386s priced 
under $3,500 may give you hope. 


FILM RECORDERS | Slide service bu- 
reaus can be an expensive headache. Why 
not use your creativity, your PC, and some 
digital technology to produce your own vi- 
sual material at a fraction of the cost? Film 
recorders allow you to create vivid 35mm 
slides of graphics and text output for your 
presentations. 


NEW WAVE ANALYSIS | The first PC- 
based tools for financial analysis were 
spreadsheets, and they performed the task 
well. But if you’re sick of the rows and 
rows of formulas and macros you have to 
write to create and compare ‘‘what-if”’ 
scenarios, shouldn’t you look for a special- 
ized program that automates the process? 
Financial Feasibilities’ $995 CFO Advisor 
is just that—and it may be pointing the 
way to the future of PC-based financial 
analysis. Mike Falkner investigates. 


LAN MANAGERARRIVES = PC Maga- 
zine’s LAN Labs examines 3Com’s 
3+Open LAN Manager, the first network 
operating system that allows users to con- 
nect both DOS- and OS/2-based worksta- 
tions to OS/2-based servers. Find out why 
3+Open LAN Manager poses a real chal- 
lenge to Novell’s NetWare in the PC LAN 
market. Pu 
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AS# ADVERTISER PRODUCT RS# ADVERTISER 
ACCOUNTING SOFTWARE DESK TOP PUBLISHING 


Bedford Software Limited 
Checkfree Technology Inc. 
Cougar Mt Software 

DAC Software 

DMS Computers 

Macola Inc. 

PC Exchange 

Peachtree Software 

SBT Corp. 

Sourcemate Information 


DATABASE MANAGERS 


494 
285 
736 
529 


Buttonware 

Microrim 

Dracle 

Symantec Corp. 

The Public (Software) Libra 


FILE SYSTEMS & ACCESS METHODS 


529 


The Public (Software) Library 


FINANCIAL PLANNING SOFTWARE 


113 
315 


Concentric Data Systems 
Concentric Data Systems 


INFORMATION MANAGERS 


241 


Sun Flex Software 


INTEGRATED SOFTWARE 


Lotus Development 


LANGUAGES 


Borland International 
Hammerty Computer Services 
Hammerty Computer Services 
Lahey Computer Systems 
Lasergo Inc. 

Microsoft 

Microw: 


Accounting Software 
Check Writing Software 
Act 2 Accounting Software 
DAC Easy 

Accounting Software 
Accounting Software 
Accounting Software 
Double Bonus Bundle .... 


Database Manager 
Apes Management Software 


OPERATING SYSTEMS/ENVIRONMENTS 


334 
393 


SoftLogic Solutions 
Software Link, Inc. 


Software Carousel 
Lanlink 


PROGRAM DEVELOPERS/GENERATORS 


380 
380 
529 


Hammerly Computer Services 
Hammerly Computer Services 
The Public (Software) Libra 


PROJECT MANAGEMENT 


201 
148 


Haventree Software 
Primavera Systems 


STATISTICAL SOFTWARE 


113 
315 
156 


Concentric Data Systems 
Concentric Data Systems 
STSC 


TEXT EDITORS 


188 


Command Technology Corp. 


UTILITIES 


Blaise Computing 

Central Point Software 
Clarion Software 

Datran 

Delta Technology 

Future Computer 

Golden Bow Systems 
Hammerty Computer Services 
Hammerly Computer Services 
Helix Software 

LaserGo Inc. 

Peter Norton Computing 

Rose Electronics 

SoftLogic Solutions 

Traveling Software 


Project Management Software 
Project Management Software ... 


Trend Setter Expert. ... 
Stat Graphics 


Professional Developer... 
Disk Doubler 

Direct Net/Direct Access .... 
Fast Disk Caching 

V-Opt 

ProBas.. 

Pro Screen . 

Headroom. . 

Go Script 

DDS Shell Commander... 
Master Link 

eae Carousel 


WORD PROCESSING SOFTWARE/AIDS 


218 
280 
249 
131 
508 
316 


Bitstream 

LaserGo Inc. 

Reference Software 
Samna 

WordPerfect Corporation 
Zylab Corporation 


CAD/CAM 


165 


Autodesk 


SPREADSHEET/TEMPLATES 


137 
323 


Boriand International 
Funk Software 
MicroSoft 


Word Processing ... ian 
a SO Rass, coexs tees csieeass 346 


218 Bitstream 

371 Corel Systems 

743 Digital Research 

280 LaserGo Inc. 

155 Metro Image Base, Inc. 
299 SWFTE International. LTD 
744 Z-Soft 

DATA ENTRY SOFTWARE 
174 Formworx Corp. 

TAX SOFTWARE 


343 ChipSoft 
221 Tax Shon 
248 Timeworks 


VERTICAL MARKET SOFTWARE 


523/261 Compact Disc Products 


ENTERTAINMENT SOFTWARE 


115 Accolade, Inc. 
203 Wesson Intemational 


FORM DESIGNERS 
174 Formworx Corp. 
BACKUP SOFTWARE 


286 Fifth Generation 
485 Westlake Data Corp. 


DISK BACKUP & TAPE DRIVES 


120 Central Point Software 

378 lomega Corp. 

219 Irwin Magnetics 

193 Kinson Products 
Manzana Microsystems 
Maxell 
Maynard Electronics 
Mountain Computer Inc. 
NEC Home Electronics Inc 
Sysgen Inc 
Teac Corporation 
Tecmar inc 
Tussey Computer Products 


HARD DISKS 


392 Datran 
Dual Group 
Hard Drives international 
Pius Development 
Priam 
Seagate 
Storage Dimensions/Maxtor 
Teac Corporation 


COMPUTERS/COMPATIBLES 


493 Advanced Logic Research 
Altec Technology Corp. 
Amax Engineering 
AST Research 
Austin Computers 
Bull Dog Computer Products 
Compu Add 
Computer Products United 
Dataworid 
Dell Computer Corporation 
Dell Computer Corporation 
DYNA Computers 
Gateway 2000 
Innovative Technology 
NEC Home Electronics Inc. 
Northgate Computer Systems 
Olden Computers 
PC Brand 
PC Brand 
PC Brand 
Samsung Electronic Devices 
Tandy/Radio Shack 
Tussey Computer Products 
Unisys Corp. 

Ven Dex 

Wang Micro Systems 
Wells American 
Wells American 


INPUT DEVICES 


292 Caere Corporation 
217 Dual Group 
214 Key Tronic 
492 KYE Intemational 
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Graphic Software 

Gem Desktop Publisher .. 
Go Script 

Clip Art... 


Fast Back Plus 
PC-Fullback 


Bernouilli Box ... 


Hard Disk Drive 
Extemal Disk Drive ... 
Tape Back Up 

Tape Back-up ... 
Tape Back-up ... 


Bridge File 

Data Storage Products .. 
Micro RAM/MASS Storage 
Mail Order 


Disk Doubler . 
Peripherals... 


Hard Card Micro Manager . 


PC's 
PC Compatibles... 
Amax Computers .. 


Computer/Accessories ... 
Compatibles 

PC Compatibles. 

PC Compatibles. 

Dell Computers . 

Dell Computers . 

30 MHZ 386.. 
Compatibles . 
Compatibles . 
Computers ... 


oraniles sae 
Compatibles .... 
Compatibles .... 
PC Monitors .... 
Compatibles .... 
Mail Order... 


Omnipage .... 
Peripherals 
Key Tronic Mouse . 











aS# ADVERTISER PROOUCT 
182 Logitech 

133 Logitech 

z Microsoft 

233 Mitsubish tnt. Corp. 

300 MSC T nes 

2 Northgate Computer Systems 
PROGRAMMERS TOOLS UTILITIES 
116 Blaise Computing 

395 PC Exchange 
MULTIFUNCTION BOARDS 
284 Micronics, Inc. 

ADD-ON BOARDS 

297 Intel 

197 Manzana Microsystems 

204 Micronics, Inc. 

190 Orchid Technology 

A Tecmar Inc 

735 Triton Products 

127 Video-7 

SCANNERS /DIGITIZERS 
292 Caere Corporation 

316 Chinon 

135 Complete PC 

492 KYE Intemational 
PRINTERS 

363 Eastman Kodak 

Epson 

280 Lasergo inc 

235 Oledata 


259 The Laser Connechon 
723/721_Zeos Intemational 


PRINTER ACCESSORIES 








172 Bay Technical Associates 
328 Buttalo Products 

288 Fifth Generation 

290 Rose Electronics 

290 Rose Electronics 

290 Rose Electronics 
PORTABLE/LAP COMPUTERS 
388 ‘Sharp Electronics Corp. 

321 Tostriba of Amenca 
PC-FAX 

189 Quadram Corp 
DISPLAYS MONITORS TERMINALS 
169 3 Lynx 

183 NEC Home Electronics Inc 
150 Samsung Electronic Devices 
490 Seiko Instruments 

an Sony Cosporaton of Amenca 
GRAPHICS SOFTWARE 

371 Corel Systems 

174 Formworx Corp. 

380 Hammerty Computer Services 
380 Hammerly Computer Services 
= Software Pubtishing 

156 STSC 

744 Z-Soft 

VIDEO GRAPHICS ‘BOARDS 
540 ATI Technologies Inc. 

268 Tussey Computer Products 
359 Westen radise 
202 ‘Willow Peripherals Inc. 
ACCELERATOR BOARDS 
276 Hauppauge 
COMMUNICATIONS SOFTWARE 
234 3X USA 

120 Central Point Software 

198 Core Intemational 

276 Crosstalk DCA 

504 Data Storm Technologies Inc 
330 Dynamic Microprocessor Assoc. 
380 Hammerly Computer Services 
228 Mendian Technology 

224 Norton-Lambert 

290 Rose Electronics 

223 Traveling Software 

LOCAL AREA NETWORKING 
175 Advanced Oigrtal Corp 

328 Buffalo Products 

278 Crosstalk/DCA 

118 Datapoint 

141 Newbridge Networks, Inc. 
103 Novell Inc 

290 Rose Electronics 





































Programming Tools . 
Programmer's Tools 
386 Upgrade Motherboards ........... 120 
Connection Co-Processor. 74-75 
External Disk Onve 1 M4 
386 Upgrade Motherboards .. 120 
VGA Ram Quest ..... 383 
Micro RAM/MASS Storage .. 147 
Expansion Boards 90 
Fastwrite VGA. 336 
88 
339 
437 
259 
- 10-11 





Panter Sharing Device . 
Butfalo SL Penpherais.. 
Logical Connection 
Master Switch 
Master Net . 
Master Link 








Hand Held Computer 
Systems Laptops 









Pro Bas Tetecom Tool Kit . 366 
Harvard Graphics ..... : M7 
Stat Graphics ..... 357 


PC Paintbrush Plus for Windows 





VGA Wonder. ... 
Mail Order . fe 
VGA Professional Plus . 
VGA Board 





















RS# ADVERTISER PRODUCT 
290 Rose Electronics 
393 The Software Link, Inc 


MICRO-MAINFRAME LINKS 


Hayes 
733 Natural Microsystems 
189 Quadram Corp. 
740 Teletrt 
231 Touchbase Systems 
268 Tussey Computer Products 
745 U S. Robots Inc 
7 Universal Data Systems 
DISKETTES 
356 BASF Corp. 
INSURANCE 
728 Sateware 
POWER PROTECTION 
383 Cuesta Systems Corp 
176 Oynatech Computer Power Inc 
533 Kensington Microware Ltd 
361 Para Systems, Inc. 
473 PC Power and Coott 
SECURITY 
241 Sun Flex Software 
501 Teac Corporation 
PC ACCESSORIES 
486 Curtis Manutactunng 
473 PC Power and Coolit 
RETAILDISTRIBUTORS 
222 SEFCO 
MAIL ORDER 
254 47 Street Computers 
Ki Arlington Computer Products 
509 Austin Computers 
fe Bay Express 
125 Boffin Limited 
481 Bull Dog Computer Products 
294 Compu Add 
300 Computability 
246 Computer Direct 
109 Computer Discount Warehouse 
220 Computer Express 
362 Computer Outlet 
352 Fast Micro 
266 Gentech 
351 Hard Orives International 
243 Jade Computer Products 
M6 dJameco Electronics 
387 MHI Warehouse, Inc. 
= MICROBEST 
252 Montezuma Micro 
. PC Connection 
145 PC Si 
25 RP Systems 
184 Shamrock 
5 Softhine 
75 Software Add-Ons 
390 Spteid Computer Systems. 
206/123 Telemant 
353 The New P C. Network 
735 Triton Products 
268 Tussey Computer Products 
105 USA Flex 
171 Warehouse Data Products 


723/721_ Zeos Intemabonal 
ON LINE DATABASES 





a Dow Jones News Retnevai 
DIRECT MARKETING CONNECTION 
336 Arlington Computer Products 

. Bay Express 

300 = Computatulity 

246 Computer Olrect 

109 Computer Discount Warehouse 
220 Computer Express 

362 Computer Outlet 

243 Jade Computer Products 

446 Jameco Electromes 

387 MHi Warehouse, Inc. 

nf MICROBEST 

252 Montezuma Micro 

389 Qiden Computers 

295 RP Systems 

104 Shamrock 

383 The New PC Network 

105 U 


SAFlex 
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__ Mail Order. 


Master Switch .. 
Laniink .... 





Mail Order. 
Mail Order. 
Mail Order... 
Mail Order. 
Mal Order. 
Mail Order...... 


Mail Order... onset 
May Order, 2... 

Expansion Boards... . 
Mail Order... 2... 

Mail Order. 
Mail Order. 
Mail Order. 


On-Line Database ... 


Mal Order.. ..... 0. . 
Mail Order. 
Mail Order 
Mail Order. 
Mail Order .. . 
Mail Order. . 
Mail Order. 
Mail Order 
Mail Order . 
Mail Order 
Mail Order 
Mail Order 
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Mail Order 
Mail Order, 
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Computer Study Guide 
Offers Help in nah | 
The Grade on the SA 


BY STEPHANIE IZAREK 


Each year, millions of Ameri- 
can teenagers take the SAT col- 
lege entrance examinations. 
This year, your child may be 
one of them. If you want to 
spare him some of the mental 
anguish that inevitably accom- | 
panies this undertaking, the 
$39.95 Simon & Schuster's 
Computer Study Guide for the | 
SAT can help. 

The Computer Study Guide 
mimics the actual SAT exam. 
The program’s Exam disk con- 
tains two complete tests: each 
consists of two verbal sections 
that test basic grammar, vocab- 
ulary, reading comprehension, 
and knowledge of word rela- 
tions—plus two math sections 
that test basic geometry, alge- 
bra, and quantitative compari- 
sons, The Test of Standard 
Written English comprises the 
fifth portion of the exam. All | 
questions are couched in a mul- 
tiple-choice format. 

The program also includes a 
disk with 500 practice questions 
to sharpen grammatical and 
mathematical skills further. 

Simon & Schuster publishes 





merece Atte. Cheoce the 
o 


dest completes the 





| several books to help students 


prepare for the SAT, but these 
do not contain the extra features 
and special functions found in 
the Computer Study Guide. The 
Practice Question disk comes 
complete with a calculator and 
pop-up help screens that offer 
hints. The Exam disk includes a 
pop-up scratch pad for making 
notes, and the software even is- 
sues a warming beep to let a stu- 
dent know when the time is al- 
most up. 

The most valuable feature is 
the review section. The soft- 
ware takes a student through the 
questions in each section and 
furnishes a complete explana- 
tion of why an answer is right or 
wrong. The Computer Study 
Guide even analyzes the scores 
and identifies weak areas so that 
a student can devote extra time 
to them. This is a feature you 
just cannot get in a workbook. 

While using the Computer 
Study Guide will not guarantee 
students a perfect score of 1600, 
it will help familiarize them 
with the SAT format. That 
alone should help relieve some 
of the anxiety that is part of the 
SAT experience. 

List Price: Simon & Schuster's 
Computer Study Guide for the SAT, 
$39.95. Requires: 256K RAM, 
DOS 2.0 or later. Simon & Schuster 
Inc., Computer Software Division, 
One Gulf + Wester Plaza; New 
York, NY (0023; (2t2) 373-8000. 
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Simon & 
Schuster’s 
Computer 
Study Guide 
for the SAT 
mimics the 
multiple: 
choice format 
of the SAT 
exam. 








[oorot:12)}ime {+ 6.8 Fc JOAWE 





Scrence Toolkit’s strip chart can graphically record data gathered by any of the 
Sensory probes over a period of time up to 24 hours. 


(2 EDUCATION i 
Science Toolkit Lets 


You Explore the World 
Of Physics 


BY ALAN COHEN 


Kitchen tables across America 
are going to be a whole lot 
cleaner from now on. That's be- 
cause Science Toolkit, from 
Broderbund Software, tums any 
PC into a sophisticated, mess- 
free home laboratory. 

The Science Toolkit Master 
Module provides the budding 
rocket scientist with all the tools 
he needs to begin exploring the 
laws of physics. Two special 
probes are included: a thermis- 
tor to measure temperature and 
a photocell to measure light in- 
tensity. When plugged into the 
programs interface box (which 
connects to a game port), these 
probes control the four on- 
screen instruments: a thermom- 
eter, alight meter, atimer, anda 
strip chart. 

The user guide carefully ex- 
plains all the experiments, and it 
includes interesting sidebars 
that recount important scientific 
discoveries and facts. 

The experiments themselves 
are not very exciting. There’s a 
limit to the amount of fun one 
can have watching the tempera- 
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ture of hot water in a Styrofoam 
cup gradually drop. Luckily, 
Module 1: Speed and Motion 
(sold separately) livens things 
up. Two on-screen instru- 
ments—a speedometer and a 
tachometer—an additional pho- 
tocell probe, and a balloon- 
powered car are included. 

As part of an experiment on 
acceleration, the two photo- 
cells, which will be used to con- 
trol the speedometer, are insert- 
ed through slots 6 inches apart 
in a special cardboard stand. 
When the front wheels of the 
Lego-style car pass before the 
first photocell, they break the 
beam of light striking the probe 
and activate the speedometer’s 
timer. When the wheels pass the 
second photocell, the timer 
stops and the speedometer cal- 
culates the speed of the car. 

At $79.95 for the Master 
Module and $39.95 for Module 
1, the program may be a bit pric- 
ey, but, hey, balloon-powered 
cars don’t come cheap. 

List Price: Science Tootkit, Master 
Module, $79.95; Module t: Speed 
and Molion, $39.95. Requires: 
(28K RAM, CGA or Hercules 
Graphics Card, DOS 2.0 or later. 
Game Control Adapter Card 
required for IBM/Tandy 3000 
series and compatibles. Nol copy 
protected. Broderbund Software 
tnc., t7 Paul Dr., San Rafael, CA 
94903; (45) 492-3200. 
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OUR NEW $249 HAND SCANNER WILL 
CHANGE THE WAY YOU SEE THINGS. 





MORE SHARPLY. The Complete Hand Scanner/ 

400” is the easy, affordable way to add extra 

i to newsletters, reports and documents. 
it gives you a choice of resolution: 200, 300, 

even a razor-sharp 400 dpi. It scans material up 

to 244" wide by 14” long. 

And it displays the image on the screen as 
you scan. 

FROM ANOTHER PERSPECTIVE. Our SmartScan™ 
software scales, rotates, crops, edits and re- 
sizes images from 10% to 200%. 

IN PRINT. The SmartScan software also gives 
you total control of your layout. 

Just scan and position your images anywhere 
on the page. Then add them to any of the most 
popular graphics, word processing and 
publishing programs: WordPerfect; Ventura 


Publisher® PC Paintbrush + "and PageMaker® 


AND BIGGER, For larger images, get The 
Complete Half-Page Scanner” You can scan an 
entire page in two quick passes, then combine 
them into one full-size image at a crisp 200 dpi. 
Just $299. 

Both scanners come with an easy-to-install 
interface card, SmartScan software, and a 
2-year warranty. All you need is an MS-DOS’ 
PC with a hard disk and a graphics card. 

To find out more about the very best hand 
scanners you can buy, call our toll-free number 
today. 1-800-634-5558. 


TheComplete PC 


521 Cottonwood Drive, Milpitas, CA 95035 (408) 434-0345 FAX (408) 434-1048. 


©1988 The Complete PC, The Complete PC, The Complete Hand Scanner/400, 
All other names 


lete Half: 
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Gan and SmartScan are 


trademarks of The Complete PC, Inc. 
Tespective compames. 
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(3 | EDUCATION 


Changing Your Thought 
Process for the Better 


BY JENNIFER ZAINO 


Critical Thinking [, from Com- 
pris, challenges you to study 
and practice something you 
probably never thought you’d 
have to—thinking itself. 

The software makes use of 
artificial intelligence; your an- 
swers to questions determine 
the responses you will get. In its 
simplest form, it means that cor- 
rect answers are met with praise 
while incorrect answers are fol- 


lowed by an explanation or a re- | 


quest to explain your response 
further. Of course, artificial in- 
telligence is not perfect, and it’s 
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AFTER Hours 


Criucal Thinking | helps you recognize emotive words that often convey attitudes 
and prejudices—even when they are disguised as neutral facts. ie 


easy to make a fool of the soft- 
ware by typing in inane answers 
or gobbledygook. 

But for those who are really 
interested in improving their 
thinking skills, the program can 
be of enormous help. You come 
to understand the way words 


R E TA 


BECAUSE YOU 
SELL ONE OF 
THESE... 


£ 
YOU SHOULD SE LL THIS @ @ @ Bring PC MAGAZINE, the “silent 


salesman,’ into your store and provide your customers with clearly written 


comparative reviews of the hardware and software 


can be used to confuse or prey 
on people’s emotions. It helps 
you recognize Orwellian dou- 
blespeak (‘‘an advanced down- 
ward adjustment”’ to describe a 
cut in social service funding), 
words that convey attitudes and 
prejudices as well as facts (one 


L E Rs 
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person's ‘‘statesman”’ is anoth- 
er person’s ‘‘party hack’’), and 
the vagueness of abstract terms 
(‘‘democracy”’ is a style of gov- 
ernment claimed by both the So- 
viet Union and the U.S.). 

Critical Thinking shows that 
you’ re not just a helpless victim 
of the way other people manipu- 
late language, either. In fact, 
the course alerts you to the ways 
in which you yourself may 
sometimes be guilty of exploit- 
ing language. The software also 
effectively demonstrates how 
you can color others’ words 
with your own ideas, and you 
begin to learn how to separate 
what someone is actually saying 
from what you think he is say- 
ing. You are also challenged to 
find the reasons behind the 
statements people make—an es- 
pecially helpful exercise in an 
election year. 

Users will have to deal with 
a rather quirky interface. While 


ONLY: 


ae Sy 


a 


you carry! 


Knowledgeable PC users turn to PC MAGAZINE 22 times a year for 
in-depth evaluations conducted by PC Labs, our independent product 
testing laboratory. 

Increase the sales of your inventory and earn additional profits with 


PC MAGAZINE. For more information on how you can sell the profit leader, 


Call 1-800-435-5003 or write: 
Ziff-Davis Publishing Company 


Retail Sales Depart 


iment 


One Park Avenue-5th Floor 
New York, NY 10016 
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you can type in answers that are 
more than one line long, words 
do not elegantly wrap tothe next 
line. You must often type in the 
word Finish when you have 
completed a response, a method 
that seems archaic. You must 
reboot to exit; when you reen- 
ter, you are not at the screen 
where you left off. On top of 
that, I was unable to display the 
graphics portion of the program 
on two different machines. 

At $275, the software seems 
fairly high-priced for a single 
user. The follow-up, Critical 
Thinking Il, is only $25 less. 
Networked versions for institu- 
tions are more reasonabe. 

Critical Thinking I can im- 
prove a conscientious user’s 
thinking skills. But, as the soft- 
ware mentions, there is a danger 
in this: ‘‘Thinking is upset- 
ting—it tells you things you'd 
rather not know.” It’s probably 
arisk everyone should take. 


This is what 
ayear'’s worth of 
PC Magazine looks like" 





List Price: Critical Thinking I, 
$275. Requires. 256K RAM (512K 
RAM for color monitor), DOS 2.0 
or later. Copy protected. Compris 
Inc., 6 Beechwood Ave., Ottawa, 
Ontario KIL 8B4, Canada; (613) 
746-3526. 
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A Tool for Tackling 
Research Assignments 


BY MARY KATHLEEN 
FLYNN 


There’s probably not a student 
in existence who has never felt 
stymied when faced with writ- 
ing a ten-page term paper in as 
many days (or—horrors!— 
hours). Now Term Paper Writ- 





er, $52.95 from Activision, of- 
fers help by simplifying some 
daunting research-paper tasks. 

The Notetaker module imi- 
tates index cards. It prompts 
you for source information and 
recognizes that different types 
of sources store information in 
different ways. If the source is a 
newspaper article, the Note- 
taker asks you to indicate which 
section; if it’s an encyclopedia, 
Notetaker asks you which vol- 
ume. Keywords that you deter- 
mine allow you to search for 
your notes. 

The Outliner facility is awk- 
ward and limits you to storing 
only one outline. The Writer 
module is a competent albeit 
colorless word processor. 

Term Paper Writer’s most 
useful feature is the Footnoter 
and Bibliography Compiler. It 
compiles the bibliography auto- 
matically from the information 
you’ ve entered in the Notetaker. 








It writes all entries in the proper 
form according to the style that 
you choose (the MLA Hand- 
book, for instance). 

To create a footnote, just tell 
the Writer where to insert it and 
which note contains the source 
information. Numbering and re- 
numbering of footnotes is auto- 
matic. If you change a note’s 
source information, the pro- 
gram automatically corrects it in 
the footnotes and bibliography. 

You can format pages with 
margin, line-spacing, and pa- 
per-length choices. Footnotes 
and bibliography look right, and 
quotations are indented. 

List Price: Term Paper Writer, 
$52.95. Requires: 256K RAM, 
DOS 2.0 or later. One floppy disk 
needed for each term paper. Copy 
protected. Activision, 3885 
Bohanon Dr., Menlo Park, CA 
94025; (415) 329-0800. 
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...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


Introducing COMPUTER LIBRARY} 
COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all ona 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also Includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 


Fast, Easy To Master! 


Locating the exact information you need 


ls a snap because COMPUTER LIBRARY 
Includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic youre interested in. BlueFish 
rapidly locates all the articles 

that mention that topic 

and makes them avail- 

able for your instant 
retrieval. 

COMPUTER LIBRARY Is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 
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hardware and software. Once you begin 
using it, you’ll wonder how you ever got 
by without It. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more information call 
(212) 503-4400 today. 


ra ULTIMATE DESKTOP REFERENCE 
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-2 | EDUCATION 


KidWriter Lets Budding 
Authors Put Their 
imaginations to Work 





BY LORI GRUNIN 


Too often, educational software 
for children comes off as didac- 
tic, no matter how hard it tries to 
make learning fun. Spinnaker 
Software's KidWriter Golden 
Edition teaches writing skills, 
but it’s as much fun as it is edu- 
cational. 

KidWriter, intended for 6- to 
10-year-olds, enables children 
to write their own stories using 
the built-in word processor and 
illustrate them with pictures 
from the program's library. 

Your child begins to build a 
book by selecting one of 17 dif- 
ferent backgrounds—anything 
from the inside of a house to the 
eruption of a prehistoric volca- 
no. The scenery is changed by 
simply pointing to the Back- 
ground icon with a mouse or the 
cursor keys. 

By selecting the Picture icon 
and dragging their choices onto 
the background, children can 
populate these scenes with peo- 
ple, monsters, anthropomor- 
phic flowers, and animals. Pic- 
tures can be flipped, but cannot 
be enlarged or shrunk. 


The graphics present plenty 


Yr was getting 
people. How was 
ain ing the hig 
ant inte 





su 
apple with 
rruptions? 


of ways to juxtapose the banal 
and the bizarre. The rock band 
looks as much at home on the 
moon as the astronaut. But if 
your kid isn’t satisfied with the 
selection of over 200 pictures, 
KidWriter can import 
“*stamps"’ (cutouts of pictures) 
from Spinnaker’s Splash! VGA 
paint program. 

KidWriter provides seven 
lines for text beneath illustra- 
tions and a plain white back- 
ground for text-only pages. 

Your child can add as many 
pages as he likes by clicking on 
the Page icon. When he is fin- 
ished, he can just tell the soft- 
ware to Play and watch it scroll 
through the story accompanied 
by a tune. The story can be 
printed out on most dot matrix 
monochrome or color printers. 

Graphics are the strongest 
feature, not only because the 
images are fun to create, but be- 
cause they are inspirational. 
They provide a focal point for 
organizing thoughts: a child 
who can't think of a story to 
write might be able to explain 
how the dinosaur and the mer- 
maid got strandcd 1ogcther on a 
desert island. 

List Price: KidWriter Golden 
Edition, $49.95. Requires: 256K 
RAM, IBM graphics board, DOS 
2.1 or later. Copy protecied. 
Spinnaker Sofiware Corp. ,One 
Kendall Sq., Cambridge, MA 
02139; (617) 494-1200. 
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Tales of Adventure 
Builds Reading 
Comprehension Skills 


BY ALAN COHEN 


It used to be that the best way to 
improve one’s reading skills 
was to pick up a book and, 
well... read it. There was a 
certain progression involved 
here, from Dr. Seuss, to Frank 
and Joe Hardy, to Stephen 
King, to Ernest Hemingway 
(and for many of us, back to Ste- 
phen King again). 

But the PC has been intrud- 
ing on the turf of the printed 
page—Scholastic Software's 
Tales of Reading Adventures se- 
fies is a good example. These 
programs supplement rather 
than replace the novice reader’s 
Dick and Jane books and tutori- 
als. The programs are not just 
for children, cither—they can 
also aid adults who want to im- 
prove their reading skills. 

Tales of Suspense and Tales 
from History, two titles in. the 
series, each contain a pair of 
graphics-oriented adventures in 
which you must not only read 
the story but also make choices 
that determine the direction that 
the plot will take. Reaching a 
successful conclusion requires 
reading for detail as well as for 
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comprehension. 

Tales of Suspense is made up 
of **History Mystery,"* in 
which the goal is to find a price- 
less hourglass stolen by the infa- 
mous Winsome Slugg, and 
‘The Big Nap,"’ in which one 
teams up with private eye Rusty 
Rayburn to unravel the Comput- 
er Cowboy kidnapping. 

At various points in the 
tales, decisions will have to be 
made and questions will have to 
be answered. Ail the informa- 
tion you need to make the cor- 
fect choices and solve the puz- 
zie is right there in the text. 

The Tales from History ad- 
ventures also help develop map- 
reading skills. In each story, to 
move from point to point, you 
must make decisions and an- 
swer questions based on an on- 
screen map. 

Both of these packages suf- 
fer from poor CGA graphics and 
the absence of a save-game fea- 
ture. But at $21.50 cach, these 
witty programs are a good 
choice for the beginning reader. 
List Price: Tales of Suspense and 
Tales from History, $21.50 each 
(price includes postage and 
handling if ordered from 
Scholastic). Requires: 128K 
RAM, CGA, DOS 2.0 or later. 
Copy protected. Scholastic 
Software, P.O. Box 7502, 2931 E. 
McCarty St., Jefferson City, MO 
65102; (800) $41-5513, (800) 392- 
2179 in Missouri. 
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THIS IS THECOURSE 
THAT JACK BULT 


j é The 10th at Renera 

The 8th at Pebble Beach j 
Tee offon the most challenging 
18 holes of major championship 

The 18th at Mirfield golf with the legend who hand- 


picked each one—Jack Nicklaus. 


Jack Nicklaus’Greatest 18 Holes 
Of Major Champlonship Golf™ 
gives you the famous fairways, 
bunkers and greens that have 
. decided the four major champion- 
ships of golf. There’s even two 


‘The 12th at St Andrews 


OM 


The 12th at Augusta additional courses designed by 
Jack Nicklaus, 

Golf in a mixed foursome or 
go head-to-head with the “Golden 
Beara computerized Jack who 
possesses skills patterned directly 
afer his own game. Select skins 
scoring or stroke play. Contend with 
gusting winds, rolling hills and 
random pin placement. 

I's you against the greatest 
golfer of his time. Playing the 
greatest 18 holes in the world. 

How to order: Visit your favorite 
retailer or call 800-245-7744 
(In Colorado, call 303-352-6800). 


\COOM™ ANIA 
CALI JIL 





The I4th at St, Andrews 










3 The 13th u c 
The 4th at Baleusrol ell 







The 7th at Pebble Beach 
The 18th at Oakmont 


The 10th at Augusta ig 
The ith at Menon a 
The 18th at Riwiera The 12th at Royal Lytham 
The best in entertainment software” 


The I7th at Baltusrot 
© f The 17th at St Andrews 
The 7th at Augusta tach Niechia.n Grootost 18 Hatin Of Magar Charmpereap Ga « a tadiemarh 


The 18th at Pebble Beach es 
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BY DONALD B. TRIVETTE 


Today’s parents are often 
grooming Junior for Harvard 
before he graduates from kin- 
dergarten. While you may not 
be quite that pushy, you proba- 
bly do want your child to begin 
developing learning skills at an 
early age and in an unpressured 
environment. In front of the PC 
in your home fills the bill. The 
three programs reviewed here 
are designed to gently introduce 
your child to the world of num- 
bers. More important, they 
show that learning can be fun. 


Stickybear Numbers 

The $39.95 Stickybear Num- 
bers, past of the Weekly Reader 
family of educational software, 
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KIDWRITER GOLDEN 
EDITION 

Unleash your child's story- 
telling powers 

TALES OF 
ADVENTURE 

A fun way to build reading 
comprehension skills 
CRITICAL THINKING 
Are you thinking as well as 
you could be? 

TERM PAPER WRITER 
Research paper writing 
made (almost) easy 
COMPUTER STUDY 
GUIDE 

Prepping for the SAT 
SCIENCE TOOLKIT 
Experiments for the aspiring 
rocket scientist 




































Fun with Math: Introducing Your 
Child to the World of Numbers 


is acounting and number-recog- 
nition program designed for 
children aged 3 to 6. 

Even a very young child 
soon learns that pressing a num- 
ber from 0 to 9 causes a corre- 
sponding number of objects to 
appear on the screen, and press- 
ing the Spacebar causes objects 
to disappear one at a time. Cars 
and stars, planes and trains, 
ducks and trucks—and of 
course, bears—are part of the 
250 different picture combina- 
tions. 

Stickybear has its own oper- 
ating system, so all your child 
need do is insert the disk and 
turn on the PC. Like the other 
programs reviewed, Stickybear 
uses only CGA graphics, but it 
makes use of patterns so artfully 


that the pictures aren‘! notice- | 


ably three-color. 

List Price: Stickybear Numbers, 
$39.95. Requires: 128K RAM. 
CGA. Copy protected. Oplimum 
Resource/Weekly Reader 
Software, 10 Station Pl., Norfolk, 
CT 06058; (800) 327-1473, (203) 
542-5553. 
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Math and Me 
Davidson & Associates’ $39.95 
Math and Me (also for 3- to 6- 
year-olds) offers instruction in 
shape, number, and pattern rec- 
ognition and simple addition. 
Each area has three games ar- 
ranged in order of increasing 
difficulty. 

At the easiest level, a simple 


but effective method is used to | 
teach the relationship of form to | 


objects. At the most advanced, 
the child must add two numbers 
and highlight the correct answer 


the top of the screen—guaran- 
teed to keep any youngster on 
his toes. 

Younger children will re- 
quire some adult help. Input is 


| by cursor keys, the Esc key, and 


the Enter key. A mouse may be 
used in place of the cur- 


Stickybear Numbers 
heips your child learn 
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| before hot-air balloons float to 


In his quest to obtain the ap- 
proval of the dancing Math Rab- 
bit, he'll learn to count, grasp 
simple concepts about music, 
do simple addition and subirac- 
tion, improve number-matching 
skills, develop the idea of num- 
ber series, and test his powers of 


ecoaes 





numbers. Math and Mc 
and Math Rabbu help a 
child master addition. 


sor/Enter keys to highlight and 
select answers—an attractive 
option for young ones. 

List Price: Math and Me, $39.95. 
Requires; 256K RAM, CGA, DOS 


| 2.0or later. Copy protected 


Davidson & Associates Inc. , 3135 
Kashiwa S1., Torrance, CA 90505; 
(213) 534-4070, (800) 556-6141. 
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Math Rabbit 
The Leaming Company's Math 
Rabbit, also priced at $39.95, is 
aimed at the 4- to 7-year-old 
crowd. The program moves be- 
yond the other two by offering 
customization options that let 
you alter the speed, numbers, 
mathematical relationships, and 
other parameters of games to in- 
crease the challenge. 

Before you do any customiz- 
ing, your child wil! want lo 
work his way through each 
game’s four levels of difficulty. 
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concentration. (The last few 
tasks offer a real challenge— 
even for adults.) 

Your child can use the pro- 
gram with a keyboard, but the 
choice of a joystick rather than a 
mouse as an optional input de- 
vice requires him to have some 
manual dexterity. 

All three programs can fur- 
nish your child with education- 
ally enriching—and entertain- 
ing—experiences. Since the 
prices are identical and the total 
is considerably less than a 
grown-up’s spreadsheet or word 
processor would be. why not 
treat your kid to all three? 

List Price: Math Rabbit, $39.95. 
Requlres: 128K RAM, CGA or 
Hercules Graphics Card, DOS 2.0 
or later. Nol copy protected. The 
Learning Company, 6493 Kaiser 
Dr., Fremont, CA 94555, (800) 
852-2255, (415) 792-2101. 
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WHY YOU SHOULD 


CONSIDER THE NEW DELL 
386 SYSTEMS, DESPITE THEIR 


O ur new 386-based systems are among the 
fastest available. With more advanced high perform- 


ance features than you'd get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s. 

For instance, our 20 MHz System 310 offers you the 
Most extraordinary value available in any 386-based 
system. In fact, PC Magazine (6/14/88) describes it as 
“fast enough to bum the sand off a desert floor” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25MHz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel” 82385 
Cache Memory Controller, advanced 
32-bit architecture and high perfor- 


SUSPICIOUSLY LOW PRICES, 








DELL 


mance drives. And of course, both systems are fully 
IBM PC compatible. 


More importantly, we can configure either system 


unit to your exact needs, then bum-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
Perfectly, we give you Dell toll-free technical 
Support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups. 
For more details, look inside this gatefold. Then 
call toll-free to order the system that’s 


nght for you. 





COMPUTER 
CORPORATION 











THE INSIDE STORY. 
INSIDE. 














